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The Seventh Meeting of the Board of Agriculture in India. 


INTRODUCTORY. 

1. The Seventh Meeting of the Board of Agriculture in India was held at Pusa 
on the 20th November, 1911 and following days under the presidency of Mr. B. 
Coventry, Offg. Inspector General of Agriculture in India. 


Membebs. 

The members present were : — 

1. Bernard Coventry, Offg. Inspector General of Agriculture in India. (Pre- 

sident.) 

2. A. 0. Dobbs, B.A., Assistant Inspector General of Agriculture in India. 

(Secretary.) 

3. E. J. Butler, M.B., F.L.S., Offg. Director, Agricultural Research Institute, 

and Principal of College, Pusa. 

4 . G. A. Gammic, E.L.S., Imperial Cotton Speciah'st. 

5. -J. AA r . Leather, Ph.D., F.I.C., F.C.S., Imperial Agricultural Chemist, Pusa. 
G. T. Bainbrigge Fletcher, R.N., F.E.S., F.Z.S., Imperial Entomologist, 
< Pusa. 

7. A. Howard, M.A., A.B.C.S., F.L.S., Imperial Economic Botanist, Pusa. 

8. 0. M. Hutchinson, B.A., Imperial Agricultural Bacteriologist, Pusa. 

9. AV. B, Heycock, I.C.S., Director of Agriculture, Bengal. 

10. F. Smith, B.A., F.H.A.S., Deputy Director of Agriculture, Bengal. 

11. E. J. Woodhouse, B.A., Principal, Agricultural College, Sabour (Bhagal- 

pur), Bengal. 

12. E. A. Molony, I.C.S., Director of Land Records and Agriculture, United 

Provinces of Agra and Oudh. 

13. B. C. Burt, B.Sc., F.C.S., Deputy Director of Agriculture, United Pro- 

vinces of Agra and Oudh. 

14. G. Clarke, F.I.C., Agricultural Chemist , United Provinces of Agra and 

Oudh. 

15. AY. S. Hamilton, B.A., I.C.S., Director of Agriculture and Industries) 

Punjab. 

1G. J. H. Barnes, B.Sc., F.I.C., F.C:S., A.R.I.P.IL, Principal, Agricultural 
College, Lyallpur. 

17. S. Milligan, M.A., B.Sc., Deputy Director of Agriculture, Punjab. 

18. T. F. Main, B.Sc., Deputy Director of Agriculture, Bombay, Poona. 

19. H. H. Mann, D.So., Principal, Agricultural College, Poona. 

20. G. A. D. Stuart, I.C.S., Director of Agriculture, Madras. 

21. H. C. Sampson, B.Sc., F.H.A.S., F.B.S.E., Deputy Director of Agriculture, 

Southern Division, Madras. 

22. 0. A. Barber, M.A., D.So., F.L.S., Economic Botanist, Madras. 

23. D. Clouston, M.A., B.Sc., Deputy Director of Agriculture, Southern Circle, 

Central Provinces. 

24. G. Evans, B.A., Deputy Director of Agriculture, Northern Circle, Central 

Provinces. 

25. A. McKerral, M.A., B.Sc., Deputy Director of Agriculture, Burma. 

2G. S. G. HaTt, I.C.S., Director of Agriculture, Eastern Bengal and Assam. 
27. A. G. Birt, B.So., Deputy Director of Agriculture, Eastern Bengal and 
Assam, - 
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28. A. A. Meggitt, B.Sc., Agricultural Chemist, Eastern Bengal and Assam. 

29. L. C. Coleman, M.A., Ph.T>., Mycologist and Entomologist to the Govern- 

ment of Mysore. 

Visitors. 

2. In addition, the following attended as visitors : — 

1. The Hon’ bio Mr. (now Sii) R. W. Carlyle, O.S.I., C.I.E., I.C.S., Member 

in charge of the Department of Revenue and Agriculture, Government 
of India. 

2. The Hon’ble Mr. W. H. Clarlc, C.M.G., Member in charge of the 

Department of Commerce and Industry, Government of ‘India. 

3. W. H. Moreland, C.I.E., I.C.S., Officer on Special Duty with the Govern- 

ment of the United Provinces of Agra and Oudh. 

4. H. C. Streatfield, I.C.S., Commissioner, Tirhoot Division. 

5 . A. E. Scroope, I.C.S., Collector of Darbhanga. 

G. T. Luby, I.C.S., Sub-Divisional Officer, Samastipur. 

7. E. M. Howlett, B.A., Second Imperial Entomologist, Pusa. 

8. H. E. Annett, B.Sc., E.C.S., M.S.E.A.C., Supernumerary Agricultural 

Chemist, Pusa. 

9. E. J. E. Shaw, B.Sc., A.R.C.S., Supernumerary Mycologist, Pusa. 

10. A. J. Grove, M.Sc., Supernumerary Entomologist, Pusa. 

11. (Mrs.) G. L. C. Howard, M.A., Personal Assistant to the Imperial Econo- 

mic Botanist, Pusa. 

12. C. Somers Taylor, B.A., Agricultural Chemist, Bengal. 

13. G. C. Sherrard, B.A., Professor of Agriculture, Agricultural College, 

S.»bour (Bhagalporc), Bengal. 

14. P. C. Patil, L. Ag., Divisional Inspector, Bombay Presidency, Central 

Division, Poona. 

15. J. M. Lonsdale, N. D. A., N.D.D., Agricultural Expert for Court of Wards, 

Madras. 

16. R. G. Allan, M.A., Principal, Agricultural College, Nagpur. 

17. E. J. Plymen, A.C.G J., Agricultural Chemist, Central Provinces. 

18. Tundilal Powar, B.A., Superintendent of Demonstration, Chlmttisgnrh 

Division, Raipur. 

19. R. S. Einlow, B.So., F.C.S., Fibre Expert to the Government of Eastern 

Bengal and Assam. 

20. G. P. Hector, M.A., B.Sc., Economic Botanist, Eastern Bengal and 

Assam. 

21. Sheikh Makbul Hussain, B.A., M.R.A.C., Bar-at-Law, Revenue Minister, 

Jammu and Kashmir State. 

22. W. Robertson-Brown, Superintendent of Earns, Peshawar. 

23. R. D. Anstead, B.A., Planting Expert to the Uuited Planters’ Associa- 

tion, South India. 

24. C. J. Bergtheil, Director, Indigo Research Station, Sirseah. 

26. T. R. Parnell, Botanist to Behar Indigo Planters’ Association, Sirseah, 

26. A. E. Slater, Agricultural Chemist; Christian College, Allahabad. 

27. J. McGIashan, E.C.S., Manager, Cawnpore Sugar Works, Cawnpore. 

28. G. Richardson, Bhicanpore Factory Jlluzafferpore. 



PROGRAMME. 

Subjects discussed. 

3. The programme before the Board consisted of the following subjects 
approved by the Government of India for discussion : — 

I. — The Confirmation of the Proceedings of the last Meeting. 

II. — The Programme of Work of the Imperial Department of 

Agriculture. 

III. — The Programme of Work of the Provincial and Native States' 
Departments of Agriculture. 

IY. — The best means of bringing the results of experimental work in 
agriculture to the notice of cultivators. 

V.— Manures : — 

(i) The most economical manures available in India and the 

experience gained in their use. 

(ii) The conservation and application of cattle manure. 

VI. — The Oil-pressing Industry and the best means of extending it. 

i 

VII. — The question of admitting representatives of the Press to the 

deliberations of the Board, or of having the proceedings reported 
daily by a member of the Board, subject to the censorship of the 
President of the Board. 

VIII. — The question of granting honorary degrees of L. Ag. to such 

Diplomatcs of old Agricultural Colleges as have done or may 
do work of exceptional merit, and to non-officials whose interest 
in and services to agriculture arc conspicuous. 

IX. — The duties of Agricultural Associations in India. 

X. — The general lines on which the organisation of scientific research in 

the Provincial Departments of Agriculture should be developed. 

XI. — The maintenance of pure seed of improved varieties of crops. 

XII. — The Indian Sugar Industry : — 

(i) The improvement of the indigenous industry. 

(ii) The production of the refined sugar which is now imported. 

(iii) The possibility of extending the area under sugarcane in 

India. 

XIII. — Cotton investigation in India and the Note thereon by the Inspec- 

tor General of Agriculture in India. 
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PROCEEDINGS. 

/ 


FIRST DAY. 

Opening op Proceedings ; President's Address. 

4. In opening the Proceedings the President said : — ‘ f Gentlemen, it gives me 
much pleasure to welcome you all at this the Seventh Meeting of the Board of 
Agriculture. I feel sure that you will regrot, as much as I do, the premature 
absence of Mr. Mollison, your former President, and the loss which the Department 
has suffered by his retirement. At the same time we have this much to rejoice 
in, in that we can congratulate Mr. Mollison on the distinction of C.S.I. which 
has recently been conferred upon him. I shall therefore propose that you join 
me in placing on the record of our Proceedings, that while regretting his absence 
from amongst us, we congratulate him on the acquisition of his well merited 
distinction and that we appreciate the valuable services he has given to the 
Department in the past. 

“ I shall also, gentlemen, propose a vote of thanks to Sir. G. M. Hutchinson 
for the able manner in which lie performed the duties of Secretary to the Board at 
our last meeting.” 

These proposals being acclaimed the President proceeded : — 

* f And now for myself, gentlemen, as this is the first time I have the honour of 
presiding over a meeting of the Board of Agriculture, I will ask you to be good 
enough to extend to me the indulgence which you have formerly shown to my dis- 
tinguished predecessors, and assist mo to conduct our Proceedings in keeping 
with our best traditions. 

‘ * I have to express regret at the absence of so many former Directors of Agri- 
culture. Of those who attended our former meetings only Mr. Moreland from the 
United Provinces and Mr. Hart from Eastern Bengal and Assam are with us here 
to-day. It cannot for a moment be doubted but that we must seriously feel the 
sudden deprivation of the experience and sound judgment of Messrs. Couchman, 
Keatinge, JJenouf , McKenna and Gourlay. It is by mere good fortune that I have 
been able to secure the services of Sir. W. H. Moreland in spite of his being no 
longer Director of the United Provinces, and our thanks are due to him for having 
taken the trouble to attend this meeting in order to assist us in our deliberations. 

“ I will now, gentlemen, ask you to bear with me while I review shortly the 
subjects that are on the programme for discussion. 

' c The first is the confirmation of the proceedings of the last meeting. Before 
you confirm those proceedings you will be asked to consider, in the light of the 
experience of the past two years, whether the resolution that the meetings of the 
Board should be held every two years should stand. It is possible that some of 
you may think that two years is too long a time to wait for the decision of the 
Board on some important question which cannot very well be settled by any other 
body. Speaking for myself, though I do not wish that my views should influence 
you in any way, and I was one of those who originally voted for the Board to be held 
biennially, I may say that I feel a considerable amount of relief in the thought that 
I have been able to call together the present meeting some three months before 
its time. You will observe that there are 13 subjects down on the programme for 
discussion, some of which aio of great importance, and the decisions on which have 
been waiting for weeks, and in some instances I may say for months, the advice of 
the Board. I have no doubt whatever but that the consideration of these 13 sub- 
jects will fully occupy your time during the next six days. But besides these 13 
subjects I have on a separate list 22 items which it was found impossible to include 
within the agenda, as time couldnot possibly allow of their being considered. These 
22 extra items have nearly, if not entirely all been suggested to me by the pro- 
vincial agricultural departments. This shows you, gentlemen, that at any rato this 
year we have more than wo can get through in one year. There is also the fact 
that the Government of India depend a great deal upon the advice of the Board 
on matteis of policy, and especially when the subject is one where uniformity or a 
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combined eEort.at co-operation of the various agricultural departments is desired. 
There is also the great advantage you yourselves derive from meeting one another. 
Now, gentlemen, as I have already said I do not wish in the least to influence you 
with my personal views in arriving at a decision, but it is but right I should place 
the facts in front of you, and, before you confirm the proceedings of your last meet- 
ing, it is but proper, in view of the great importance and value which attach to your 
deliberations, that you Bhould have the opportunity at any rate of considering in 
the light of experience and the probable needs of the department, whether the 
meetings should be held annually or biennially. Another point which you will 
also be ashed to consider at the same time is where subsequent meetings of the 
Board should be held. 

cc The next two subjects are the programmes of the Imperial and„Provincial 
Departments of Agriculture which will be dealt wjth in the usual way. We next 
come to Subject IV, namely, f The best means ofbringing the results of experimental 
work in agriculture to the notice of cultivators. ’ This, we might say, is the ultimate 
object of our existence and so important do we consider the subject that it appears 
permanently on every programme of the Board. It will be treated, in the, usual 
way, by a specially appointed Committee to report to the Board the advances that 
have been made by the department since our last meeting. 

* ‘ The next Subject, V, is entitled Manures. It is divided into two parts : — 

(1) The most economical manures available in India and the experience 
gained in their use ; 

, (2) the conservation and application of cattle manure. 

“ The first half of the subject was introduced at the last meeting of the Board, 
but as the information then presented was too scanty to enable the Board to frame 
a resolution, the provincial departments were invited to supply a brief account of 
their experience. These have been received and summarised by Mr. A. 0. Dobbs, 
Assistant Inspector General of Agriculture, who will present his synopsis in due 
course. The second half, viz., ‘ the conservation and application of cattle manure/ 
has been added this year as likely to increase the importance of the general dis- 
cussion. It must be admitted that the conservation and application of cattle 
manure (in which should be included all kinds of organic matter in the way of straw 
and rubbish which goes to make a manure heap) is a subject of the utmost impor- 
tance to this country. We know that a very large amount is wasted. If all this 
wasted manure and organic rubbish were applied to the crops and if we suppose the 
modest figure of Re. 1 per acre to be the value of the increase due to its applica- 
tion to agricultural land, the country would be the richer by some £20,000,000 
per annum. I mention this to show you the really important aspect of this pro- 
blem and the value of cattle not only for draught and milk purposes but as the great 
producers of plant food. I have no doubt we shall be able to devise means to stop 
the great waste of manure with the same success as we are experiencing in the 
introduction of other improvements. 

‘ ‘ The next Subject, No. VI on the agenda sheet is — ‘ The Oil-pressing Indus- 
try and the best means of extending it.’ This too was before your last meeting, 
but its consideration was postponed for the purpose of gathering information from 
various local departments. This has been done and the notes have been collated 
by Mr. Burkill. 

“ The question of having the Proceedings of the Board supplied to the press 
forms Subject VII. It has been long felt that the delay which occurs in pub- 
lishing the Proceedings ‘of the Board, in some years extending to many months 
after the meeting, does not satisfy the press and the public, which in these days 
abhor, and quite rightly, the issue of belated reports. And moreover it is a fact 
that a large proportion of the educated public either do not know or, if they do 
know, do not fully realise the important work the department is doing, and is often 
not interested to that degree which might be expected, considering the beneficial 
and productive character of our imdertakings. The fardt is not entirely ours, 
for they have only to read the annual reports and other' publications of the de- 
partment to learn what we axe doing. Nevertheless I have no doubt, you will 
agree with me, that it is our duty as well as to our advantage to enlist the co-opera- 
tion of the press and to acquaint the public as promptly as is possible and do all 
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we can to foster interest in our Proceedings. It lias tlicrofoic' been decided by 
Government that you should consider whether the deliberations of the Board 
could not, while we are sitting, be made public under reasonable control. 

“ The next Subject, No. VIII is — ‘ The question of granting honorary degrees 
of Jj. Ag. to Diplomates of old Agricultural Colleges who have done or may do work 
of exceptional merit, and to non-officials whose interest in and services to agri- 
culture are conspicuous.’ This question was originally brought into prominence 
by the Government of the United Provinces which desired to grant these honorary 
degrees. The point was referred to Local Governments by the Government of 
India, but as there is some diversity of opinion amongst them and as the importance 
of arriving at a correct decision is fully recognised, the question has been referred 
to you for opinion and advice. 

“ We now come to Subject, No. IX — ‘ The duties of Agricultural Asso- 
ciations in India.’ Though this subject can very well be considered along with 
Subject IV, I have given it a separate place on the agenda sheet in order to empha- 
size its importance and to obtain from you a well defined statement of your advice. 
In my tours throughout India I have been struck by the immense amount of energy 
which is displayed in the efforts of the Divisional and District Agricultural Asso- 
ciations. Not only do I refer to the energy of the members themselves who repre- 
sent the land-holding communities both Indian and European, but there is the assist- 
ance given by the members of the Indian Civil Service in the persons of Commission- 
ers of Divisions, Collectors of Districts, Sub-Divisional officers and the like, who pre- 
side over their meetings, devote much of their time and take gccat personal interest 
in the work. But, gentlemen, if I have been struck with the edifying spectacle 
of so much effort displayed in such a noble cause ns the improvement of the agri- 
culture of the country, I have been equally impressed with the way in which all 
this energy is oftentimes wasted and misdirected. You will find if j'ou go into the 
matter that in the Madras Presidencj’, for example, the Agricultural Associations 
are declared to be of no use whatever. In other provinces too, which I need not 
name, there is much waste of time spent in so-called experimenting, in which the 
only aim and object appear to be to show results per acre over small areas, rather 
than demonstrate the improvements of the Agricultural Departments over large 
areas. You will find too in many instances that the members consist' of people 
who have little or no direct connection with the land, but whose objects appear to 
be to gain kudos of some sort by aiding agriculture. As a contrary example to all 
this we find, in the Central Provinces, that the officers of the Department cannot 
speak too highly of the utility of the Agricultural Associations of those provinces. 
Tins gives us hope that, perhaps, by following the example of the Central Provinces, 
other provinces that are backward in this respect may improve themselves. By 
laying down the conditions that make for the successful working of Agricultuxal 
Associations for the guidance of those concerned, the Board will prevent the valu- 
able energy I have described from being wasted, and will help to conduct into the 
right paths those forces which should be the most sure and powerful means of 
bringing home to cultivators the improvements of the Department. 

" The next subject on the programme. Subject X, is — * The general lines 
on which the organisation of scientific research in the provincial departments should 
be developed.’ A want has been felt in some provinces for a more definite state- 
ment than at present exists of the lines on which scientific research and experiment 
should be carried out and the relations that should obtain between different scienti- 
fic officers, aB for example, between the Botamst and the Deputy Director in the 
improvement and development of a particular plant. Under some circumstances, 
and indeed in most circumstances in my experience, it has usually been found 
advisable to let scientific officers settle these questions very much in their own way, 
but where this is not possible some rules, or I should rather say suggestions, are 
required on the subject. While these suggestions will have no binding force, yet 
the opinion and advice of the Board on an important question of this kind will, 
without doubt, receive due recognition. > 

“ Subject, XI is — ‘ The maintenance of pure seed of improved varieties of 
crops.’ Gentlemen, . there are few subjects so important as this. In this country 
where a well bred thing, whether animal or vegetable, soon begins to degenerate, * 
and where the evil of sowing mixed seed is the established custom, the maintenance 
of pure seed of an improved plant is a matter of the utmost concern. In Europe 
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,and America you have your Sutton & Sons, your Garton Brothers and your -Peter 
Hendersons, firms of high repute who are both plant breeders and seed suppliers 
and whose names are a guarantee of reliability. But what organisation have wo in 
India for the maintenance of a supply in quantity of pure seed of improved varie- 
ties of crops 1 Indeed we have none at all. If there is one aspect of our work 
where success is assured, it is in the improvement of the plant. There is scarcely a 
crop in India whose plant is not an inferior or degenerated specimen. If the 
Botanist improves it both in respect of yield and quality and the Deputy Director 
spreads it far afield amongst the cultivators in his province, you have introduced a 
valuable improvement which has cost the cultivator nothing. 

tc You cannot say that with reference to other improvements. As a. rule 
capital is required with which to buy a new reaper or for the purchase of artificial 
manures or a whole monsoon crop has to be sacrificedin order to make room for the 
application of green manuring. But in the introduction of a new plant practical!}' 
no increased expenditure is required on the part of the cultivator beyond the 
nominal charge for the improved seed. But how is the benefit of such an improvc- 
r raent to be maintained ? This is the important problem which you are aslcecl to 
solve at the meeting of this Board. Remember that all the work of our Botanists 
and- Agr iculturists in the improvement of crops will be in vain if we are not able 
to devise, organise and maintain the practical means of supplying pure seed. 

» f * An d now, gentlemen, we come to, perhaps at the present moment, the most 
important subject for the consideration of this Board, namely the Indian Sugar 
Industry, how to improve it, how to produce the refined sugar which is now being 
imported and how we are to extend the area imder sugarcane in India. Much has 
been written and said of late about sugar, and people have gone so far as to predict 
the extinction in a few years of the Indian sugar industry. Gentlemen, I am not 
such a pessimist. India produces and consumes over three million tons of sugar 
per annum. Indeed, according to the computations of some who include the pro- 
duction of Native States, her gross output is over four million tons. She is there- 
fore far and away the greatest producer and consumer of sugar in the world, and it 
therefore at once occurs to ask what countries can possibly make such an enonnous 
quantity. Moreover what at present Bhe chiefly consumes is gur which is a mixture 
of crystaliisable and non-cry stallisable sugar, which foreign countries do not and 
wdfll not produce, and she must therefore continue to produce this herself. ^ But at 
the same time there are certain ominous signs in the condition of India s sugar 
-trade which we cannot afford to ignore. With the increased facilities for cheap 
ocean traffic to and from all parts of the world and with the easy means of transit 
within h ers elf brought about by her network of railways, India has been deprived 
of the natural barriers which formerly protected her primitive local industries, 
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tons to 700,000 tons per annum. It is not only displacing the existmg indigenous 
white sugar, but, owing to its cheapness, the consumption of extra quantities of 
white sugar is encouraged, especially where the influence of Western civilisation is 
being most felt, and it is also being mixed with molasses and inferior gur and re- 
tailed as gur. It is thus undermining the foundations of the gur industry as well as 
of the indigenous refined product. The effect has been to cause a decline in the 
area under cane and a decrease in the number of sugar millB and refineries in the 
more important sugar tracts of India. We cannot afford to ignore these signs. If 
the encroachments take place in localities where the crop is vital to the welfare ox 
the inhabitants, as is undoubtedly the case in the Unite dProvmces, we shall be 
justly blamed if we do not at this juncture pay attention to unmistakable warnings. 

" Fortunately there are defects in our present methods which afford us a 
wide mar gin of improvement, and justify us in the belief that we have great scope 
in which to improve the industry. For example, our methods m manufacture are 
known to be wrong and wasteful. There is heavy loss in the extraction of the juice 
owing to the low efficiency of our mills, and there is much destruction and loss of 
sugar in the imperfect methods of concentrating the juice and in the wasteful and 
antiquated means of separating the molasses from the sugar m the .making of the 
refined product. In our cultivation we obtain barely 15 tons of stripped cane per 
acre while other countries get 30 to 40 tons, and in the quahty of our canes we are 
satisfied often with a sucrose content of 10 per cent., when other countries will look 



8 


at nothing under 16 per cent. So, gentlemen, it is quite clear we have a very wide 
margin to work on by increasing the efficiency of our methods. The Government 
of India have recognised this and are considering the desirability of appointing an 
expert Sugar Engineer to tackle the problems in manufacture and help us with 
our mechanical difficulties. But this alone will not be sufficient. What is required 
is a combined and organised effort on the part of all concerned to raise the standard 
of production, and invite the co-operation of capital so as to drag the industry out 
of its wasteful and primitive methods. We have, on the Board, Agricul- 
turists, Botanists and Chemists, members of the Agricultural Departments, but 
we also have present members of the sugar industry itself. It is for you therefore, 
gentlemen, to show how this regeneration is to be carried out and to advise Govern- 
ment on the policy it should adopt in order to fit this country for competition with 
her foreign rivals. 

“ The remaining subject on the programme is the question of cotton improve- 
ment. You will remember that in July 1910, a deputation composed of gentlemen 
representing cotton interests in England and India waited upon Lord Morley with 
the object of urging upon him the necessity for greater efforts being made in India 
in the production of cotton, and especially of long staple cotton. The matter was 
referred to me for advice, and, as it was not possible at the time to call the members 
of this Board together, I consulted such members of the department as I was able, 
and compiled, with the aid of the annual reports, the note which has been printed 
under Government orders and is placed on the table for your consideration. I ex- 
plained in this note that the Agricultural Department was really doing everything 
that could reasonably be done for the improvement of the crop, but one of the chief 
points on which I laid stress was that there was not a free market and there were no 
proper buying agencies for long staple cotton in India, and that, so long as this 
condition of affairs continued, a fair price was not obtainable, and the increased 
production of long staple cotton could not be pressed upon the cultivator whore 
short staple was more remunerative. I am glad now to be able to say that the 
establishment of buying agencies for long staple is being seriously taken up by the 
trade, and Mr. Amo Schmidt, Secretary to the International Federation of Master 
Cotton Spinners’ and Manufacturers’ Associations, Manchester, will shortly arrive 
in this country to investigate the matter. The Bombay Presidency still requires 
buying agencies for improved indigenous kinds and for the Egyptian and American 
varieties which can undoubtedly be grown in large quantities in Sind and the West 
Punjab. But in Madras, I am glad to say, the local mills arc buying Cambodia 
cotton at full prices and shippers from the Liverpool trade are in the market for this 
variety. Improved * Tinnevellies ’ arc also obtaining recognition in the trade. 
The mills at Nagpur, I am informed, arc likewise paying fair prices for Buri cotton. 
There are thus pleasing signs that the trade is waking up to the desirability of meet- 
ing the efforts of the Agricultural Department, and of paying a fair price for im- 
proved cotton. But still it remains to be seen how far these better market con- 
ditions will justify any radical change in the methods of cultivation existing in 
most cotton tracts, for we cannot advise the cultivator to do a thing that will 
not pay. In considering these questions and the note referred to, you will be 
asked to make such recommendations as you think proper. 

* ' We will now proceed, gentlemen, to the consideration of the confirmation of 
the Proceedings of our last meeting, to appoint Committees, and prepare the^ refer- 
ences to the Committees on the various subjects for discussion.” 


Subject I. — Conpiemation op Proceedings op the last meeting. 

5. The President then put the question whether tlio Proceedings of the 
meeting of the Board held at Pusa on the 21st February, 1910 and the following 
days should be confirmed, •with special reference to the final resolution, that 
meetings should in future be held every alternate year instead of annually. A vote 
was taken. “The Board confirmed the Proceedings of the 1910 meeting.” 

Proceeding to discuss whether meetings should in future always be held at 
Pusa, the Board unanimously agreed to a resolution proposed by Dr. Butler 
and seconded by Mr. Burt : — •“ That future meetings of the Board should be 
held alternately in one of the Provinces and Pusa.” 
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Subject VIL— Reporting op the Proceedings to the Press. 

P 

V 

6. Subject 711 was then token up. Dr. Mann, asked by the President to 
express his views, referred to the advantage of giving the public an idea of what 
the department was doing, and Baid he felt strongly on the subject. He proposed 
and Mr. Barnes seconded, a resolution which was unanimously adopted by the 
Board. “That a Resum£ of each day's Proceedings should be made by a 
member of the Board, and sent, after, approval by the Inspector General of 
Agriculture, to the principal Indian papers.” 


Appointment op Committees. 

7. Committees were then appointed to deal with Subjects H, III, IV, V, IX, 
X, XI, XII and XIII of the programme, and the Board proceeded to discuss 
Subject VIII. 

f 


Subject VEH. — Granting of Honorary Degrees of L. Ag. 

8. Mt. Molony, at the President's request, explained that it was felt that the 
position of some of the existing members of the United Provinces Service, who 
passed through the Agricultural School before the three years diploma course was 
introduced, was prejudiced by the subsequent creation of this course, and sug- 
gested that useful practical work done by such students in the past, should he 
recognised in the manner proposed. 

Mr. Howard thought that promotion should depend entirely on merit, and not 
on degrees, and suggested that some other title might he given, so as to draw a 
clear distinction between the two classes of men. 

Mr. B. C. Burt, in advocating the giving of such degrees, suggested that the 
matter, which first arose in connection with one of his assistants, did not involve 
any question of promotion. 

Dr. Butler supported Mr. Howard and deprecated the idea that a degree should 
be regarded as a stamp of merit. 

Mr. Barnes agreed, and pointed out that a diploma was not strictly a degree 
but a certificate of having passed through a certain course. 

Dr, Mann objected to any giving of degrees to outsiders, hut sympathised with 
the case of students who passed through colleges at a time when there were no 
degrees to obtain, and suggested a single test examination. He proposed the 
reference of the question to a small committee ; but, the Board not approving this 
proposal and being clearly adverse to the granting of the proposed degrees, 
Mr. Molony did not press for further consideration of the subject. “The pro- 
posal to grant Honorary Degrees of L. Ag. was therefore negatived.” 


SECOND AND THIRD DAYS. 

9. The second and third days of the meeting were devoted to the considera- 
tion, by the several Committees, of the subjects with which they had been appoint- 
ed to deal and to the drafting of their reports. 


FOURTH DAY. 

10. The Committees appointed to deal with subjects II, IIJ, XIII, V and VI 
presented their reports in the order shown. 

The Committee on subjects IT and III consisted of Mr. G. A. D. Stuart (Chair- 
man), Dr. Butler, Messrs. Allan, Birt, Dobbs and Sampson. 


Rfsomjtioh 3. 


0 
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Resoujtioh 3* 


Subject II— Programme of the Imperial Department of Agriculture 

(Appendix A, page 35). 

The terns of reference as regards Subject II were : — 

(fl) To examine how jar the programmes of the several sections of the Pusa 
Institute meet the requirments of the Provinces and of the other sections. 

(b) To consider whether any modification in the programme of the Agricultural 
section is desirable. 

Mr. Stuart read the report. 

Mr. Sampson proposed and Mr. Heycock seconded that the report be accepted. 

After some preliminary discussion as to the Committee’s recommendation 
with regard to feeding stuffs, during which Dr. Leather explained the time-absorbing 
nature of such experiments, Mr. Howard proposed the exclusion of the question 
as not likely to arise in practice in India. Mr. Hart seconded this proposal but it 
was rejected by the Board. 

After some further discussion “ the report as given .below was accepted 
by the Board.” 

1. Programme of the Director of the Institute. — Tho Committco aro of opinion that the v oitl 11 Breed- 

ing and 11 in tho second lino of tho Bccond paragraph of the programme should bo omitted* 

2. Programmes of the Agricultural Chemist, Economic Botanist, Mycologist, Entomologists and Agri- 

cultural Bacteriologist. — Tho programmes arc approved. 

3. Programme of the Agricultural Section^ The Committco regret that it lias not l>ecn found possible 

to include in the programme items of work which wonld be of more value to provincial deport- 
i monte, e.g, t testing and trial of agricultnral and dairy maohinery, and the rolativo feeding value 

of bulky and concentrated food-stuffs for draught and milcli cattle and for young stock. 

4. Programme of the Imperial Cotton Specialist . — The programme is approved, / ( 


11. Mr. Barnes then proposed and Mr. Milligan seconded a resolution ** that 
the relative feeding yalue of food-stuffs and fodders for cattle is of such import- 
ance to the whole of Indian agriculture that the Board recommend an early 
study of the subject. ’ ’ 

Dr. Leather proposed and Mr. McKerral seconded an amendment “ that in 
the opinion of the Board the subject of the relative value of feeding stuffs should be 

brought up for detailed consideration at the next meeting of the Board.” 

\ 

Mr. Annett said he thought the question needed a very large amount of con- 
sideration in view of the number of cattle required and the expense. 

Mr. Milligan deprecated the postponement of an important subject for these 
reasons. 

After some further discussion of the difficulties, during which Dr. Leather 
pointed out the necessity of securing continuity of the work and the difficulty of 
doing so, the amendment was rejected. 

Mr. Barnes, in reply to a question where he proposed the work should be started 
suggested its starting at Pusa, and that collaboration with the provinces should be 
introduced as occasion arose. « 

Mr. Clouston thought the question of fodder was a local one. 

Mr. Milligan said the most important part of the question was the value, of 
concentrated feeding stuffs like cakes, and Mr. Burt suggested that thiB could be 
tested by simple experiment on provincial farms. 

Mr. Stuart then proposed and Mr. A. Gr. Birt seconded that the words *' at 
Pusa ” should be added. The proposal was put to the Board and carried, and 
the resolution, which now ran “ That the relative feeding value of food- 
stuffs and fodders for cattle is of such importance to the whole of Indian 
Agriculture that the Board recommend an early study of the subject at 
Pusa ” was then passed. 
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Subject III. — Programmes of Provincial anjd Native States* Departments 
op Agriculture (Appendix ~B, page 3S). 

t 

i 

12. As regards Subject III, the terms of reference were : — . 

* (a) To consider how far the 'programmes of the several Provincial and 

Native States’ Departments meet the requirements of the Imperial 
‘ Experts and of the other Provinces and States. 

(6) To examine and report how far the recommendations of Committee A of the 
1 Board of 1910, printed on page 80 of the proceedings and passed by the 

Board, have been followed in drawing up the programmes. 

The text' of the report is as follows : — 

(а) The programmes wore considered in detail and were accepted. 

(б) The Committee observe that the programmes of the following Provinces and States have not 

followed the i ©commendations of Committee A of tho Board of 1910, which were approved 
by the Board, in rcspoct to tho following points : — 

(1) United* Provinces . — There is no clear presentation of tho work in progress and of its relation 

to post and future work. 

(2) Burma, Sections I, IV and F. — There is alack of reference to past work. 

(3) Central Provinces and Btrar v — Scpm ate programmes by the individual provincial officers 

have not been prepared, 

(4) Baroda. — Tho information given is not sufficient to enable the Committee to form an ade- 

quate idea of the character of the work being done. 

With reference to the United Provinces programme, Mr. Moreland explained 
that owing to the early meeting of the Board, it had been necessary to print the 
programme as it stood in order to avoid delay in its submission. 

The report was then accepted without further discussion. 


Subject XIII. — Cotton Investigation. 

13. The Committee on Sublet XIII consisted of Mr. Gammie (Chairman), 
Messrs. Clouston, Hart, Main, Milligan and Sampson. 

The terms of reference were : — 

To consider the note on cotton investigation by the Officiating Inspector General 
of Agriculture in Indict and to make recommendations on the best 
means of aiding the cultivation of cotton in India . 

Mr. Gammie read the report. 

Mr. Evans suggested that the exceptions in the 4th paragraph included the * 
whole cotton-growing area of India, and Mr. Burt having questioned the accuracy 
of saying definitely that any part of the United Provinces was suitable for the ex- 
tension of tbe American type of cotton, the Board agreed to accept the substitu- 
tion by the Committee of a better definition of the places suitable to this type. 

The report as thus amended is as follows : — 

The Committee agree with the note of Mr. Covontiy which shows fully the present condition of 
cotton cultivation in India, and the following remarks are offered frith a view to emphasise 
the essential principles affecting the extension and improvement of Indian cotton. The work 
already accomplished by tho Agricultural Department is summarised by Sir. Covcntiy on 
page 1. 

(1) The mney of indigenous varieties has been practically completed. 

(2) The selection and distillation of seed. 

Each province concerned 1ms uoikcd out the lines of selection which are considered most profit- 
able to itself and is now* engaged in devising workable schemes for the maintenance of the 
selected types, mainly by the distribution of seed tlnough reed farms. By continuous effort 
in this direction it will be possible, in time, to establish pure and selected strains over large 
areas. 

The trials with American and Egyptian cottons in the tracts foundsuitnblo to them should be per- 
severed with, and, as it is unfortunately the case that these cottons promise best in originally 
dry tracts of the country now hi ought under iirigation and whore cotton cultivation is not scon 
at its best, it is absolutely essential that their introduction should bo accompanied by a method 
of cultivation far superior to thnl practised at present. 
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+ published as Bulletin No. 26 of the Agricultural Research Institute, Pu«a. 


ReSOMKTIDK 4' 
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t Work tHfch this objoofc In now as faring carried on t in Sind and iho Punjab. Tho moat suitable typo 
of Amoncaa cotton to mtroduoo jatol now jirovmoos would bo unjmrly maturing varioty, oven 
supposing something waa sawiticud in tho way of qiialityjtiiough not in outturn,* Unless this 
oan bo obttunjd, thoio does not scorn riiucfi chance of American cotton being takon up by tho 
pooplo to any groat oxtont. 

With tho oxeoplion of the areas mentioned in ktr. CovenUy\roj>ort, Ihora boom to bo uo other 
largo tracts in India suitable for t he dilatation of American cottons nnd in mostjrf tteoite 
extension would depond on facilihos foi irrigation nhd drainage, 

Tho introduction of irrigated exotic cottons would mean an increase in the area and out put j 
Mr, Coventry has pointed out that tho increase or docieaso of total cotton area is purely an 
economic question. Mtiuy attempts at tho introduot ion of indigenous variotic* from one tract 
to another lmve boon mado, butwitu tho exception of tho successes mentioned by 
Mr. Coven Lry all liavo failed. 

Tho general adoption of improved methods of cultivation, especially those directed to obtaining 
and maintaining duo cleanliness of tho land, will fan a morn clfool m increasing thn output 
over vast tracts of the cotton aicis wlucli ore nt present in u foul condition, thim perhaps 
nny other method we can suggest. 

All provinces recognise the fact that a great improvement* can bo cilcclcd by the distribution of 
becd of pure fltrmns to cultivators. In bo.* o cam tteo strains by no means give tho best 
atopic fiom ft nmntttnetiinrVi |K>int of tw but, owing to their hardiness, high yield nnd high 
percentage of cotton to need, the cultivators trad Ihe-emost profitable to growl and unless a 
greater distinction in jmeo is made totaTcn high and Jaw grades of cotton, it will naturally 
follow that tlic imrdy abort fitnploi will continue lo incrttoc, as they lutvodono in the post, 
nt tho expense of cottons of tatter quality which, na a rule, arc more delicate nnd not ro 
prolific. 

Tho olucf obstacle which lies in the way of tho improvement of the cotton staple in India is that 
little or no nllcnhon i*» paid by rxpurfcm to tho nctnn! merits of tho cottons tor wwriumeturers, 
m This Appears nho m valuations receded from Jnvupool. Tho exporter* in India will buy 

anything*— good, bad or indillmnt, asjotig ni thojcolonr mid ctauliticM satWy them, On 
the other hand, Guycn lor Inoitui milhTdu appreciate qtnlity of fibre wirfaro willing to pay 
more lor it* although, since tiua i« little competition, the increased price isuolia proportion 
to tlio imptovoment in tymility . In Bombay inn ml step* have ken taken to remedy this 
detect (tirfc Mr. Main's programme ot work tor 11112411), Appendix B, page 43. 

To conclude, we courtier that the b«t mcjn* of aiding cotton cultivation iu Indm have ten 
systematically turned on itura the veiy commencement or ttu* operation* ol the present Agn* 
cultural department, and uuaro supported m (tin etmohnkM by the account of work done os 
detailed by Mr. Coi entry in fab note already reterreU to. 

Tim members of tlio Department now* in charge ot cotton operations will have their farad* quite 
lull enuagh lor some years lo come with tho tn*k of attributing and maintaining the ira* 
proved varieties they nave *o mr dev eloped or introduced. Iu aimoit alt instances cultivators 
already appreciate tne good qu limes oi tho improt orl lyjW’v and fm tho Central Provinces at 
least) arc willingly paying enhanced rates lor tin* see h ifj unimt tuns' attention lo the scleo* 
tion ol seed ytnr oiur year, mid by demonstrations of impiovwJ metlMHh) ot culthntion, the 
genual standard ot the crop n cut.un to runs suadri), and tor tho immediate tulure# this 
work, accompanied by the owlutmn oi new types by plant breeding, i<* all the Dep/irtmcnt 
can be reasonably expected to underrate 


The Board's acceptance of this report was expressed in a resolution pro- 
posed by Mr. Main and seconded by Mr. Howard. “The Board fully agrees 
with the note on cotton investigation in India prepared by the Inspector 
General of Agriculture, and desires to emphasise the points specially insisted 
on in the Committee's heport." 

t 

14. The Committee on Subjects Vnnd VI consisted of Dr. Leather (Chairman), 
Dr. Mann, Messrs. Allan, Dobbs, Main, MclCcrral, Meggitt, Hamilton, Hutchin- 
son and Stuart. 


Subject V.-— Maxubes. 

The terms of reference with regard to Subject V were : — 

(a) To recommend suck manures which from experience have bent found 

economical. 

(i b ) To recommend the best methods of conservation and application of cattle 
manure and the best means of extending the same . 

(c) To report on Messrs. Meggitt and Bin’s proposals conta ined in their note. 

Dr. Leather read the repot! . 

After some discussion the Board decided that the summary prepared by the 
Assistant Inspector General, of tho provincial notes on manures, should not be 
published as recommended by tho majority of tho Committee. 
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A suggestion made by the President that the notes should be published in full, 
with the summary, as a bulletin, was not agreed to owing to the extreme differences 
in the forms of the notes. 

With reference to the third paragraph of the report, Mr . Sampson proposed and 
Mr. Bm:t seconded that the Board should not accept the recommendation of the 
Committee as regards experiments on the direct application of fresh cattle manure 
to land. 

After some discussion as to the feasibility of this system Mr. Hutchinson, in - 
reply to the President, said that he thought experiments with fresh as compared 
with rotted cattle manure might be of great value, with special reference to the 
biological aspect of the question. 

The Board negatived the proposed amendment. 

After some further discussion the Board decided to accept the report of 
the Committee as printed below. 

In regard to manures, the Committee had before them the very exhaustive summary by Mr. Dobbs 
of tho information wliioh had been supplied by the provincial departments. The original 
notes from which this summary a as compiled should be returned to the provincial depart- 
ments for publication if and as they think fit. 

Turning to inference (&), namely, the best methods of conservation and application of cattle 
manure and the best means of extending its uso, tho Committee find that tho methods of 
dealing with it most effectively in the stalls vary considerably, the climatic conditions being 
among the chief controlling factors. In the drier parts, earth on the floor of the cattle stalls is 
efficient. In Bernr some success has been achieved tlnough tho agency of the Agricultural 
Associations in popularising tills practice. In other parts, such as North and South Canara, 
where tho cultivation is very intensive and a high value is placed on tho manure, the 1 1 box * 1 
system is practised by the ryots. The Committee recommend that in districts whore tho 
rainfall is small dry earth as an absorbent should bo used. In districts where this is 
impossible owing to unfavourable climatic or soil conditions, any dry organio matter which 
may bo available should bo used. Regarding subsequent preservation of manure, the 
present methods employed in tho villages are recognised as being apparently wasteful, but 
it is difficult to say what the best system should be. Local experiments to discover tho best 
method of conservation me urgently required, and tho problem should be approached from 
more than one point of view. The biological aspect of the problem has hitherto been 
neglected in India. 

With regard to the best mode of application of cattle manure to the land, tho Committee recom- 
mend that wheio conditions appear suitable local departments should experiment on the 
* feasibility of the direct application of fiosh cattle manure to tho land as opposed to storing it. 

lit dealing with reference (a) uhich lias to do with all other manurial materials, these were con- 
sidered individually as classified by Mr. Dobbs, 

Sheep Manure . — Tho Committee note that the custom of folding sheop on the land is one which 
is widely adopted and extremely useful. 

Waste Organic Mata ials. — The Committee consider (hat it is of vital importance that everything 
possible should be done to encourage the application of waste organio materials to tho land. 

Green Manuring . — The Committee recognise that tho practice of ploughing in a greon crop as a 
fertiliser, is of very great importance and should be strongty encouraged. It is not a practice 
which is applicable in all oases, and it requires judgment in order to be successful. In many 
districts it appeals to bo difficult to procure tlic necessary seed, and in order to overcome this 
difficulty the Committee call attention to the Madras system of raising seed for sale instead of 
allowing tile removal of leaves from tho forests, which practice has become a serious danger to 
their existence in many districts. Another aid consists in tho remission of water rates on land 
bearing a green maniuo crop, an arrangement which has been introduced into the Punjab and 
Madras, and the Committee dcsiie to bring this to the notice of Local Governments. The 
1 Committee recommend extended study on tho experimental farms to ascertain the best green 
manuring practices to meet local conditions. 

Oibcahes and Fish Manure . — The Committee considered these two classes of material together 
beoause they are not only highly nitrogonous organio manures, but are also similar in 
that they arc largely exported from India. They are widely used as manures, more especially 
in Southern India, and tho Committee consider that their more general popularisation should 
be one of the most important functions of the Department. 

Bones, — It is recognised that finely ground bones have proved serviceable and have repaid their 
application in certain places, for example to paddy land in Assam, Eastern Bengal, Madras, 
Bengal and the Central Provinces and to coffee in Southern India. Tho most successful 
experiments have frequently been when the bone-meal has been used in conjunction with green 
manure. In view of the deficiency of phosphatos in the soil over largo paits of India, the Com- 
mittee recommends the question of the economical uso of bones, in conjunction with green 
manures, as being worthy of the serious attention of the local agricultural departments. 

Saltpetre* — The Committee desire to call attention to the low cost of potash in Indian saltpetre. 

Artificial Manures. — Superphosphate f Basic Slaj> etc, — With tho exception of superphosphate, 
basic slag and sulphate of potash, which are profitably used in the planting districts of Southern 
India for coffee and rubber, the quantity employed is negligible and the Committee feel that 
the^question of their use in the future may suitably bo left to tho provincial departments 
who maintain tests of their value for general agricultural crops. Finally the Committee would 
particularly emphasise the following points : — 

1. The results of experiments in the use of imported fertilisers seem to indicate that os hither- 
to carried out they have almost always shown a money loss. This would indicate that 
tho methods of manurial experiment used up to the present need radical reconsideration. 
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Resolution 6. 


RESOLUTION G 


2. The natural ni anuria! resources of the country being largo and varied and not having 

received adequate exploitation up to the present, the Committee stiongly draus the 
attention of the various departments to studies of the value and conditions for the best 
use of indigenous manures. 

3. Particular attention Bliould be given to the rotation in any scheme of work dosigned to 

investigate manurial problems. 

Reference (e )> — The Committee are of opinion that the note by Hcssis* Meggifct and l)jrt 
(Appendix C, page 00) is of sufficient importance to justify its publication in the 
Board’s Pioceedings. 


15. Mr. Howard then moved a resolution:— “ That the attention of Agricul- 
tural Departments should be directed to the importance of considering, in all 
schemes of manurial experiments or in making recommendations for manur- 
ing, the question of the effect of manures in influencing the retention of 
water in the soil.” 

He wished to emphasise the fact that manures have' a value from the point 
of view of the conservation of moisture, and said that, as a restdt of observation, 
he was of opinion that their value in this respect was greater than from the point 
of view of plant-food. 

Dr. Mann strongly supported the motion. 

Mr. Birt wished to limit the scope of the resolution to organic manures, but 
the original resolution was adopted by the Board. 


. Subject VI.— Oil-Pp.essing Industry. 

16. As regards Subject VI the terns of reference were : — To make recommend - 
ations. 

Dr. Leather having read the Committee's report, a lengthy discussion 
took place with reference to the Committee’s recommendations as to freight rates 
and the export of cake. 

Dr. Leather explained the difficulty that the Committee had had in dealing 
with a problem that was mainly industrial, without reliable evidence on*thc in- 
dustrial aspects. 

The President of the Board pointed out that the inherent difficulty of tran- 
sporting oil must tell in favour of the export of oil-seeds, and that the export, of 
cake was, at present, low chiefly because cake made by indigenous methods in India 
was not in a suitable mechanical condition for export. He suggested that one of 
the first effects of extending the oil-pressing industry would be to increase the value 
of cake for export. 

The Board decided not to accept the Committee’s report. 

Dr. Leather then proposed a resolution : — ** That the Board is unable to 
express any opinion on the subject of the oil-pressing industry except in res- 
pect of the increased use of oil-cakes.” 

Mr. Stuart seconded this proposal. 

Dr. Mann proposed as an amendment " that the question of how tbe use 
of oil-cakes may be popularised he referred back to the Committee,’’ and this 
amendment having been rejected, the resolution was adopted by the Board. 


FIFTH DAT. 

Subject XII.— The Indian Sugar Industry. 

17. The Board discussed the report of the Committee appointed to deal with * 
Subject Xlf. 

The Committee consisted of : — 

Mr. Molony (Chairman), Mr. Coventry, Dr. Barber, Messrs. Annett, Barnes, 
Burt, Clarke. Hamilton, Hart, Heycock, Howard, Leather, McGlashan, 
McKerral, Mam, Meggitt. Moreland, Patil, Plymen, Kobertson-Brown, 
Sampson and Taylor. 
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The terms of reference were : — i 

(1 ) ’ How can the 'present practices be improved, and in what particulars, under 

the following heads ': — ' ‘ 

(a) Mechanical. 

(b) Agricultural.' 

( c i) Botanical. 

(d) Marketing, intelligence and distribution for : — 

(1) Gur or jaggery. 

(2) White sugar ? 

Is the production of gur or jaggery for consumption as gur or jaggery a different 
problem to its production as a basis of white sugar ? If so, in what do these differences 
consist and what should be the treatment in production for each object ? 

(2) In what ways and under what conditions can the production of white sugar 
be economically brought 'about (a) as white sugar direct from the cane, (b) as refined 
sugar from gur or jaggery, (c) as refined sugar from other forms of rav: sugar ? 

(3) In what tracts is there scope for the increase of area under cane ? What 
would the area amount to that could be economically brought under cane ? Whether 
any assistance is required and of what kind or shape ? Whether any obstructions 
exist to enterprise either in the shape of land tenure systetns or other hostile conditions , 
and, if so, what recommendations can be put forward for their removal ? 

The following is the report of the Committee : — 

Dual aspect of problem. 

(1) Reference 1 . — Tho Commit loo considers that the problem presented is a dual one, namely, the 
production of gur for eating and also tho production of lefined sugar either direct from tho 
cane or from gur* 


Relative importance of each branch. 

(2) As to the relative importance of these two aspects, at present the production of gur for eating 

is the most important, but there is n general tendency in the direction of tho increased con- 
sumption of refined sugar. It is, however, impossible to predict, for India ns a whole, to what 
extent tho relative impoitance is likely to vary in tho near future. 

The position requires careful watching. 

Tho refined sugar industry is more immediately threatened by the competition of imported sugars. 

(3) It is the opinion of the Committee on tho evidence beforo it that the problems of tho produc- 
tion of gur for eating and of refined sugar, are not necessarily different so fnr as variety of cane 
is concerned, ns high quality canes can servo both purpose*!. However, tho suitability of 
high yielding canes of lonor purify, which, though unsuitable for refining, might prove suit- 
able for tracts producing gur for eating only, might bo investigated for the benefit of such 
tracts. 

Mechanical aspect , 

(4) As to sub *section (a) of tho first reference the Committee is of opinion that there is very great 
scope for impiovement ljotli in bullock-driven oaifo mills and also in boiling plant. 

The provincial department* should co-oporatc in the investigation and introduction of improved 
methods. 

The Committee endorses also (lie recommendation made in the note of the Officiating Inspector 
General of Agrioulture (Appendix E, page 70) that an expert .Sugar Engineer should be 
appointed to undcitake the work resigned to him in the note. 

Agricultural aspect . 

(G) Tho Committee then considered the subjeot of cane cultivation from tho agricultural and 
ohemical aspects. It endorsed the recommendation ia tho Inspcotor General's note that the 
provincial department* should co-operate — 

(а) in tho survey and testing of local varieties under chemical control : this should bo 
enrried out at agricultural stations situated in enne-growing tmola ; 

(б) in testing such imported varieties as appear pritnd facie suitable ; 
and that tho provincial departments should — 

(c) facilitate tho distribution of tho best varieties so determined ; 

Id) demonstrate improved mechanical methods j and 

(c) study questions of tillage, watering, manuring and drainage in tho light of local condi- 
' tions so as to inorense 1 lie weight of cane per unit of area. 

** It recognises that action on theso lines will require considerable staff and expenditure and that 
thejrate at winch notion can proceed depends upon tho resources of tho provincial depart- 
ments. 
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Botanical aspect. 

(6) Tho proposals embodied in Mr* Howard’s note on cane-breeding in Madras (Appendix 
'IS, page 83) were discussed. In view of tlie fact that tho work proposed to be thero dono would 

bo almost entirely for tho benefit of other provinces, it w ns considered desirable that tho 
station proposed should bo Imperial and hot Provincial. 

It was proposed by Mr. Howard and seconded by Dr. Barber that an acclimatisation and cane- 
breeding station be established under an Imperial officer in Madras, and that this officer Bliould 
be in olo«o touch with sugnicano development in Northern Indin. This was accepted unani- 
mously. 

Marketing, Intelligence and Distribution. 

(7) The Committee agreed with Mr. Shakospear’s remark (Appendix E, page 81) that excellent 
organisation already exists for tho marketing of both countay-mnde raw and refined 
sugars, and do not consider any rcoommcndation necessary, 

(a) The Production of lefined sugar direct from cane . 

(8) Rtfetence 2 . — Mr. Moreland pointed out that the United Provinces had obtained considerable 

experience in tho improvement of tho indigenous method, and, by tho introduction of tho 
centrifugal, had helped to maintain the indigonous industiy in certain areas, but that more 
information was wanted. * 

Somo preliminary results had been obtained from a small modem factory at tho Allahabad 
Exhibition. This factory had now been set up in n sugar-growing tract in Gorakhpoie 
and it wns expected that further valuable data would soon be obtainable. 

In the opinion of tho Committee, the data bo foie it are not sufficient to justify any statement 
as to the form of organisation of the industry most suited to India as a whole or to any parti- 
cular cane tract It recommends that facilities be freely given for tho trial of ns many 
different forms of oiganisation ns possible. 

The most fundamental and impoitant work is the production of better canes with pure juice 
which defecates easily. Tho Committee also recognises tho importance of an investigation 
of the constituents of Indian canes othei than sugar. It w as pointed out that machinery 
.. unsuitable to Indian conditions had sometimes been installed in India owing to lack of 
expert advice and that the Sugar Engineer whoso appointment had been proposed might do 
useful work in this direction. 

(b) The production of refined sugar from gue. 

(0) The Committee is of opinion that no separate recommendation was necessary on this point, 
as factories designed for working cane can easily be adapted to uork gur. Hero again tho 
improvement of the cane is of fundamental importance. 


(c) The production of refined sugar from other sources . 

(10) Tho Committee is of opinion that investigation is required into the chemical and agricul- 
tural aspects of tho palm sugar industiy. 

More preoise information is also required on tho extent of the industry. 

Assistance required . 

(11) Reference 3 — With refere nco to tho economic production of refined sugar tho Committee 
wishes to draw attention to its recommendations under the third reference under the head 
of 41 assistance ” whioli should be given by way of subsidy or otherwise. 

Areas for extension . 

(12) United Provinces — Mr. Moreland pointed out that tho normal area under cane in the 
United Provinces could he taken as 1 *2 million acres, that it had gone as high as 1 *6 
million acres and was now in round figures 1 million acres ; that after a succession of good 
years tho cano area increases by ns much as a quarter of a million acres, and that after bad 
seasons it falls by as much as half a million acres. He considered that tho area under cane 
was governed chiefly by probable prices, and by the cconomio position of the cultivating 
dosses for tho time being. He further pointed out that, although it was difficult entirely to 
separate gur and sugar production, it was in tho districts producing refined sugar that tho area 
of cultivation had fallen off. As an instance lie quoted the Meerut Division, wlioso total # 
exports and imports of rofined sugar were practically equal, but which was a largo exporter of # 
gur, as having shown a considei able increase in cano area since 1890, whereas in Kohil- 
klmnd, which exports somo gur but mu oh more refined sugar, the normal cane area had 
not been reached since 1898. With reference to possible extensions in area under cano, lie 
pointed out that, in addition to tho half million acres now short cf tho recent maximum, a 
further 300 000 acres out of the 400,000 acres of poppy land might bo considered available for 
cane-growing,ora total of 800,000 acres, provided enne-growing could bo ftiado somewhat 
more remunerative. 

Calculating on a somewhat different bjisis, namely, the proportion of cano cultivation to the total 
cultivated area, he estimated that an increase of 1,000,000 acres was possible in a period of 
five years, without seriously affeoting existing agricultural economics. 

Bengal. — Mr. Heycook said that tlicie was a considerablo*hdditionnl area which was capable 
of boing put under sugarcane cultivation, but that there were not sufficient data to enable him 
to say how much of this niea it wns possible to bring under cultivation. 
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Madras, — Mr. Sampson described in detail the various tracts in which n considerable extension 
of cane cultivation would bo possible, piovided that water was found, ns a result of the sur- 
vey of the sub-nilcrinn water soutecs, winch has now* been commenced* The districts * 
ref oi red to were — -Vr/agapatamU Trid duopoly, South ^rcot, Chin glop ut, and the tract near 
the lulls between Tinncvelly and Coimbatore* Tho West Coast had an admirable climato 
for cane cultivation, but was a narrow* strip of country, cut up into small valleys, probably 
unsuitable for factory cultivation. 

As an example, to show that a largo extension of cane cultivation is possible by the introduction 
of better varieties and methods, lie quoted the case of the East India distilleries and sufcar 
factories, at Kollikuppam, which has caused in the last three or four years an increase in 
cane area from a few hunched to 2,500 ncies for the use of tlio factory in making white sugar 

* direct fiom the cane. This w*ns dono (1) by demonstrating the feasibility of growing canes on 
land hitherto considered by cultivators as unsuitable for enno cultivation, viz, t dry land com- ' 
manded by w ells w ith a copious w a ter supply, (2) by the introduction of the red Mauritius 
cane, (3) by improved methods of cultivation nnd by assistance in the supply of manure, sets 
for planting, etc. 

Bombay, — Mr. Main pointed out that, fn Bombay, cane was essentially a canal irrigated crop, 
and that there was little probability of extension under well irrigation. Ho thought tliai, 
when somo of tho largo irrigation schemes in the Deccan are completed, the present area of 
34,000 ncies might be doubled in 10 years,, and that tho nica under cane was governed by 
tho supply of Avatcr and capital, tho latter of w hioh difficulties, it was hoped, would be met by 
tho establishment of tho Bombay Land Bank, which purposed to lend money to Co-opera- 
tive Credit Societies. 

Eastern Bengal and Assam, — Mi* Mcggitt stated that in the Assam Valley there was apparently 
an almost unlimited amount of eultuntblc jungle land, suitable only for capitalists’ exploi- 
tation owing to the cost of reclamation. It had been shown by actual experience that this 
land could produo c a good outturn of cane with putc juice, climatological and soil condi- 
tions being quite suitable, and irrigation untiocessaiy. 

The labour supply would ptobahly be a limiting factor. 

Mr, Halt stated that there was a want of precise statistics on tho point, but Hint in Eastern Bengal 
cane hod largely been replaced by jute, J3o far n« suitability of soil is concerned thcio is 
scope for an enormous expansion of sugmeam* cultivation, not only in tho Assam Valley 
but also in many tracts of waste land in Eastern Bengal. Unless, however, tlio industry 
becomes more profitable, sugaieane cultivation will continue to decrease. 

Central Province — Mr, Plymcn said that enne cultivation under well irrigation lind largely dis- 
appeared, and any extension of cultivation could only ho expected ou land commanded by 
tank irrigation. Jt was hoped that a considcinblo piopoition of tho 700,000 or 800,000 acres 
of laud likely to be commanded by new ii ligation woiks a; mild bo put under cane. Tlio 
Local Adniinistialion, with a view* to encouraging tho establishment of a central factor}*, had 
agreed to the reservation of 3,000 neica of suitable waste land Mir rounded by villages, where 
small quantities of cane are a It early cultWated ; the whole protected by a largo iirigation woik 
and conveniently accessible. , 

Punjab, — Mr.Hamilton said that thcic w as no icnl hope of extension owing to tho periodic damage 
by frost, except possibly in the area commanded by the Lower Bari Doab Canal w hoi e suitable 
facilities might bo given to capitalists if they desired to come forward. 

Burma, — -Mr. McKeiral Mated that in Lover Burma there were 10 million aoics of oulturable 
waste land, a consideiable pioportion of which might grow sugarenne as tho climate appealed 
to be suitable. 

Mysore, — Dr. Coleman said that the present nica under cams, appioximately 50,000 acres, might 
not improbably be doubled during tho next 10 or 15 years if the enorgotic irrigation policy 
of tho Mysore Government is maintained. 

Scarcity of labour would, however, cicato somo difficulty. 

(13) After considering the facts nbovo detailed, the Committee finds that there can bo no doubt 
that there is a large aroa in each piorincc cnpablo of being hi ought undci sugarcano culti- 
vation ; but w he tlier there is a possibility of extending the area and attracting capital 
depends entirely on whether, having iog*ud to tho local conditions in each province, it can 
be shown that it is a profitable investment to grow* cane. 


Kind oj assistance required, — Land acquisition. 

(14) It was agreed that prospective cent ml factories tcquiml assistance in acquiring land for ft 
definite compnot niea of cane cultivation. 

Mr. Moreland proposed that the Government of India should ho moved to consider the question 
of passing a tempo: aiy Act enabling Looal Governments to acquit o land, free of ounors’ and 
ocoupiers’ lights, for transfer to pioneer central factories. This lesolution was put to the 
vote and lost by a majority* 

(15) Pecuniary assistance . — Mr. Ilcycock proposed and Mr. Moreland seconded a lesolution that it 
should be opon to Looal Governments to assist pioneer factories either by subsidy, liy taking 
deferred shares, or otherwise. This resolution was cniried unanimously. 

(10) Land Grants . — It was also agreed that all Looal Governments should be recommended to con- 
sider favouiably where possible, tho giant of lands on special tcuns for sugar cultivation. 

Work already in progress to assist cane-growing . 

(17) In section II A of his note tholnspootor General advocated the follow ing remedies for removing 
tho defects in picsenl Indian agricultural piaoticea — 

(e) To survey and cost local varieties under ohomicnl eontiol. 

(b) To test such impoited varieties as appear •priinu facie suitable. ^ 

D 
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(а) To facilitate the distribution of tlio best varieties so determined. 

(r7) To demonstrate improved median ioal methods. . 

(e) To study questions of tillage, watering, manuring, and draining in the light of local condi- 
tions so ns to increase the weight of cane pei unit nica. 

With reference to these recommendations tho following work is in progression the various 
provinces : — 

United Provinces. — (a) A survey of canes of the eastern tracts at Partahgarh station and their 
v chemical examination. A now station is to be opened in Rohillchand to do similar work for N 
tho western cane growing tracts. 

(б) and (c) A small amount of w oik lias already been done w liioh w ill be continued ns opportu- 

nity offers. 

(d) This forms part of the ordinary w oi k of every circle. 

(c) In progress. 

Punjab. — (a) and (f) Tho recently opened station at Gurdaspur is in a sugaroane tract where tho 
survey has commenced, and it is intended to start chemical examination. 

(6) to (d) Not yet commenced. 

Central Provinces , — There arc tw o newly opened stations in traots recently brought under irrigation 
where sugarcane cultivation is being introduced. A certain amount of surve}' and chemical 
testing has been done at Raipur, where — 

(6) impoited ennes have also been tried ; 

(c), (d) and (c) operations arc in progress. 

Burma. — No funds nro available for enno investigation at present, but it might be posriblo to stait 
n survey. 

Bombay. — (o) Tho agricultural survey of canes is complete and tho testing of imported varieties 
has been almost discontinued. A new station llns been opened, in the southern part of the 
Deccan, for testing the suitability of varieties to local conditions in that tract, and also for 
experiments on tillage, manuring nnd wateiing. 

Tillage and manuring experiments are also being continued at ^Tanjri and cuttings of a disease- 
free cano are being distributed in Gujarat. 

Tho advantages of the Poona typo of furnace for pur making and of efficient bullock mills and 
small power mills nro being demonstrated. 

Madras — (a) nnd (6) The cane survey is prnotically complote and the testing of the best varieties, 
both indigenous and imported, for Builabibly to particular tracts is being carried on at four 
stations. A new station is being opened at Anakopallo also in a cano district. 

The importation and testing of foreign varieties continue. 

(c), (d) and (c) Iron mills lmvo already boon introduced in all districts except South Canara, 
and efforts ore being made to introduce them there, as well as bolter boiling pans. 

The introduction of small power mills has been taken up. 

Bengal. — (a) Tho agricultural and botanical survoy and chemical testing are in progress atSabour, 
Them is no special sugar station. 

(6) Some importation, and testing of canes imported from Java and other places. 

(c) Distribution of above varieties* 

(d) Attention is being paid to the introduction of iron mills. % 

(e) Experiments arc in progress on tillago and manuring. 

Tho Committee records its opinion that it is essential tlmt Bengal should lmvo a sugar station 
in a sugar tract north of tho Ganges. 

Eastern Bengal and Assanu — (a) and (6) Survey nnd testing pro in pi ogress at Jorlmt and are 
being commenced at Dacca* 

(c) Work 1ms been in progress for some years and will continue on a largo scale. 

(d) Improved bullock mills and boiling pans arc being demonstrated. 

(e) Work is in progress. 

North-West Frontier Province.— [b) Trials of impoited varieties. 

(e) Trials in methods of cultivation with tho object or reducing tho cost of production. 

Mysore . — {a) Tho four varieties chiefly grown have been tested chemically. Three of these were 
found to bo exceedingly good canes. 

(d) Iron mills have been introduced in all but tbc most backward districts. Stops arc now 
being taken to introduce Kalian bullock mills which have proved superior. Pour or 
five three-roller horizontal mills, driven by oil engines, have been set up with very 
satisfactory results. 

It may bo noted that there is one refinery, situated in a fine cano growing tract, which nevertheless 
has had to confino operations to refining from palm jaggery imparted from the Madras Pre- 
sidency, owing to the impossibility of gotting guarantees from the cultivators of sufficient 
enno at a fixed price* 

18. The report having been read by Mr. Molony, tbe President opened the dis- 
cussion, and, in view of the wideness of the field and the importance of the subject, 
proposed that a series of resolutions, drafted for the purpose of focussing the 
discussion, should be proposed and seconded by members of the Board. Amend- 
ments should be banded in writing. He then called on Mr, Moreland, who 
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moved : “That the Board cordially endorses the position taken by the KttotOTWx 7. 
inspector, General of Agriculture in India, in his note to the Government of 
India,* that the sugar industry deserves the assistance of Government.” 

Avoiding eontxoA r ersiarpoints and confining himself to Northern India, to which - " ‘ 

Jus experience of the industry was limited, Mr. Moreland, explained the present 
economic position, with a sketch of the manner in which the industry grew up. 

. ‘Cultivators had, for a long time, made gur for local' consumption. Trade 
in sugar originally arose owing to the demand of the Court. A market being thus 
created, the East India Company in the seventeenth century used to send to Agra, 
the capital, -for -sugar. In the nineteenth century, with the extension of order 
and communications, trade increased, firstly, owing to organisation of markets, 
secondly, through localisation of cultivation ; for example, in the United Pro- 
vinces, sugarcane was localised in the North and East, cotton in the South and "West. 

There was no foreign competition. The present state of the industry was thus 
determined. The growers were not capitalists or specialists, but the best culti- 
’ vators grew plots of cane, co-operating wbere necessary rather than paying cash 
wages. We therefore find' the defects common to agriculture-r-cultivation good 
within the limits of implements and cattle power ; but varieties of cane varying 
greatly in quality, and methods crude and wasteful. The most important feature, 
m the United Provinces, is that the industry employs labour when there is little 
other work, acting as the great labour’s savings bank of a country of small 
holdings, and adding largely to the spending power of the people. Encourage- 
ment of the industry was justified by this alone. - 

At the end of the century competition due to sugar bounties was checked 
by countervailing duties and the Brussels Convention, but followed by competition 
from Java. Gur was threatened by importations and change of taste in favour 
of sugar, and sugar already affected by competition of imports. Roughly, the 
area grown for gur was not yet materially affected, but that grown for sugar was.' 

[This Mr. Moreland illustrated by a diagram showing a general increase since 1901 in 
the cane area of the gur exporting district of Meerut, and a decrease in that of the 
sugar-producing district of Rohilkhand, on the other side of the Ganges.] Con- 
tinuing, he said that only Hindu prejudices enabled local sugar to compete, and these 
prejudices were, he thought, already weakening and would not last. The interval 
due to this protection of sentiment should be used to reduce progressively the 
cpst of production, and he urged the importance, in the interests of agriculture, 
of both helping to regain ground and of extending the industry on this the only 
sound basis. 

Mr. Barnes seconded the resolution, which was unanimously adopted 
by the Board. 

19. The President then read a letter from Mr. Neilson, Manager of the Factory 
at Nellikuppam, which was appended to the other notes on the subject before the 
Board. (Appendix E, page 83.) 

20. Mr. Burt, at the President’s request, then proposed the next resolution. 

“That the Board accepts the recommendation of the Committee regarding Resolution 8, 
the employment of a Sugar Engineer.” 

He referred to the mention of mechanical improvements in the Inspector 
General’s note and emphasised the importance of heat economy owing to the 
extent of recovery of sugar being limited by the amount of rc-crusbing possible 
with the megass as the only fuel, economically speaking, available : the difficulty 
would be increased with the introduction of more juicy cane. Investigations 
on this would require the assistance of an Engineer. 

Much unsuitable machinery had been installed in the Umted Provinces owing 
to the absence of expert advice. In the peculiar economic conditions of India, 

‘ neither tinkering of present methods nor radical alteration in the direction of 
large factories seemed likely to be satisfactory. The most efficient form and size 
of plant and the cost of production were still to he worked out. 

Experience with the factory at Allahabad had shown the need for mechanical 
improvements. He did not wish to suggest a programme for an Engineer, but 
to indicate the general need for mechanical assistance. 


M'i 


* Appendix E, page 70. 
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Rlsolution 0. 


Resolution 10 . 


Mr. Sampson, in seconding the resolution, said the wastefulness of present 
methods must limit the area under cane ; and pointed out the probable value of 
an Engineer in assisting the installation of economical machinery by co-opera’tivc 
societies. 

The Board unanimously passed the resolution. 

21 . The President then read out the third draft resolution. 

“The Board accepts the recommeadations of the Committee regarding 
the programme of agricultural work. It lays special stress on the import- 
ance of locating sugar stations in sugar tracts, And only in such tracts : and 
desires to suggest for the consideration of the Government of Bengal that 
the establishment of a sugar station to the north of the Ganges is most 
desirable in the interests of the industry.” 

He called on Dr. Mann, who pointed out i he importance of the factor of yield 
per unit area and its hearing on the question of local stations. In Poona with a 
yield of 80,000 lbs. of cauc per acre the profit was normally 31200, while in districts 
where the yield was 20,000 to 23,000 lbs. the industry was dying. He thought 
only intensive cultivation could pay ; the proportion of profit increased with the 
capital laid out which at Poona reached 33450 per acre. Cultivators would rightly 
not incur such outlay without more definite information than was available. 
Attempts to apply Poona methods at Cawnpore had failed, and it was necessary 
first to find out the methods of obtaining high yields in sugarcane districts and 
then to advocate them. 

The area of canc could not be increased without getting the best canes and 
cultivating them highly ; better cultivation could not bespread before decreasing 
the risk of loss of capital ; and the risk could not be decreased without further 
information. Sugarcane stations were therefore necessary in such districts. 
Instancing the success of the Mnnjri Farm, he moved the resolution. 

Mr. Clouston, in seconding the jesolulion, said experiments were borng made 
at Raipur and in Chanda, in the Central Provinces, and referred to the steps taken 
by the Central Provinces Administration to provide irrigation from Government 
tanks, 3,000 acres so irrigated having been reserved for any company that might 
come forward. 

In reply to a question by the President, Mr. Clouston explained that irrigation 
all the year round is essential for the growtli of sugarcane, and that, this being 
ensured, there was no danger of the loss of the capital invested in its cultivation 
or of consequent famine. 

The Board adopted the resolution. 

22. At the President's suggestion Mr. Howard moved thc.rcsolution that— 
11 The Board accepts the recommendation of the Committee regarding the 
establishment of an acclimatization and cane-breeding station in Madras ” 

He referred to his printed note (Appendix E, page 80) and said lie had no 
wish to say anything further. 

Dr. Barber seconded Mr. Howard’s motion, lie drew attention to the fact 
that those who had visited tho chief sugarcane-growing countries of the world, 
were filled with astonishment when first seeing canc fields in Northern India, and , 
to such, the problem which first presented itself was, rather, how to increase the 
weight of canes per acre than any improvement in manufacture. The fundamental 
pioblem in the resuscitation of the Indian sugar industry he regarded as the 
increase in tonnage coupled with the growth of canes of greater punt}’. 

Theie appeared to him to be a curious antagonism between good agriculture 
and good manufacture in the canc industry. Java undoubtedly owed her proud 
position as the premier sugar-giotfing country to the fact that a band of scientific 
men had attacked every part of tho complicated problem, from the selection and 
giowth of disease-resistant seed to the best processes in the factory. In Louisiana 
the manufacture was of very high grade, while the cultivation, if not in itself bad, 
had many difficulties to contend with. Barbados was still very backward in the 
factory, whereas the cultivation in the fields was, perhaps, the best in the world. 
India, finally, appeared to conccntiatcthegrcntestagrioulturalandmanufnetural 
defects in the cane industry of tho world. The main lines of improving cane 
growing were— the improvement of the cultivation and the introduction of a better 



class of canes. The latter 'alone was considered by Dr. Barber, and, of tbe vari- 
'ous methods of obtaining improved canes, tbe following were considered 

(1) Sports, — These consisted of new canes, rising spontaneously in the fields. 
There was no means known at present of inducing sporting among canes. Sports, 
or mutations, were a free gift of nature to man. As an example Dr. Barber quoted 
the case of the Caledonian Queen which, casually noticed by a planter in his field 
*in St. Kitts and kept as a curiosity, practically saved the industry in the island 
from destruction through disease in 1893. 

(2) Selection, including the acclimatization of exotic canes, — The work at the 
Sanjallcota Karin was referred to, and it was pointed out that the collection and 
testing of a large number of canes had resulted in the almost total replacement 
of the old, diseased lands in the delta by new and better ones. In the same way 
the great extension of the well irrigated cane area in South Arcot was largely 
dependent upon the presence at hand of a thoroughly reliable Samalkota cane. 
Dr. Barber pointed out that the work was by no means so easy as it appeared. 
The 40 or 50 canes collected on the Samalkota Farm were tested for several years 
in every possible way before being distributed, and the fact became evident that 
canes of great excellence in one tract were useless in others. The excellent 
Pounds cane of Bombay became hopelessly diseased at Samalkota. The tillering 
of the red Mauritius cane was very poor in the Godavari delta, whereas m 
South Arcot a bunch of 30 canes had been noted springing from one set. 

(3) Cross-breeding. — The creation of new varieties of canes is a matter of 
delicate scientific technique, and there is reason to suppose that it wilTbe specially 
difficult in India, because of the dryness of the air. Dr. Barber quoted cases, 
kindly given him by Mr. Somers Taylor, of successful results obtaiued by the 
introduction of seedling canes in the West Indian Islands and Louisiana, and 
pointed out that Java’s supremacy was traceable, to some extent, to the ener- 
getic way in which this line of work had been carried out there. In Madras 
several of the West Indian and Java seedling canes had proved of service, 
especially B 208, 'which was a cane of great purity, moderately stout in growth, 
and of good tillering power. 

These lines of work should be held in view in any cane-breeding station, and 
Dr. Barber considered that the conditions in the Madras Presidency were better 
suited than those of any other part of India. Cross-breeding was not likely to bo 
possible elsewhere ; considerable experience hod nlreadj^ been gained in Madras in 
this class of work, and the actual growth of the canes was much easier there than 
in North India. But the officer in charge should be in close touch with the large 
cane-growing areas of North India, and there should be a constant drafting of 
canes, from the cane-breeding stations, to experimental stations in the north. In 
sending canes for trial, however, it was of great importance to remember that a 
cane unsuitable for Madras might prove of value in Northern India, and vice 
versa. No cane should be 'prematurely rejected. As Mr. Taylor had pointed 
out, the canes which were being so successfully cultivated in Louisiana, D 74 
and D 95, were seedling cancs from Demcrara which had been rejected as unfit 
for growth there. 

Dr. Butler doubted whether the suitability of Madras had been sufficiently 
considered, having regard to the very different conditions of Northern India, and 
the variability of cane referred to by Dr. Barber. Pie proposed, as an amendment, 
that, the Committee’s recommendation be accepted with the omission of the words 
“ in Madras.” 

Mr. Howard said that the point had been discussed in Committee. United 
Provinces canes could be sent to Madras for breeding purposes. A breeding 
station was of no use in Upper India, where seed production was practically 
impossible. Acclimatization was of loss importance. A most important point 
was that the man chosen for the work should select the station. 

Dr. Butler suggested that, as regards acclimatization, it would he better to 
import canes from Japan, Louisiana, Natal and other places with a marked cold 
season, direct into Northern India. 

Dr. Bather explained that the United Provinces were already starting two 
stations and the Committee advocated Madras as merely one feeder for these farms. 
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The amendment was withdrawn. 

The President then put the resolution, which was passed unanimously. 

23 . Dr. Leather then moved — * l That the Board recognises that the most 
important work is the production of better canes with pure juice,- and 
accepts’the view of the Committee as to the desirability of an investigation 
of the constituents (other than sugar) of the Indian canes. It also accepts 
the Committee’s view that investigation of the palm sugar industry is 
desirable from the chemical and agricultural points of view.” 

After a reference to other important qualities of canes, Dr. Leather dealt 
specially with the two points, 'proportion and quality of -juice. As regards pro- 
portion, he explained that the percentage of fibre varied from 8 to 16 or 18: fibre, 
acting like a sponge, retained about 21 times its own weight of j uice, after crushing, 
with a resulting difference between 72% and 50% of juice yielded by different 
canes. < 

t 

As regards purity of juice, he had met with canes varying from a content 
of 10% of sucrose combined with 2% of glucose in addition to mineral salts,- up to 
a content of 22% of sucrose with only a fraction of a per cent, of glucose. Even 
these figures did not fully illustrate the divergence which might occur, because 
the impurities not only form a part of the whole, but also prevent a part of the 
sucrose from crystallising. Thus in the former case, not much more than one- 
balf of the sucrose could have been obtained as white sugar, whilst in the latter 
something like nine-tenths would be separable in a factory. 

The quality of canes in India was not low, but variation demonstrated pos- 
sibilities of improvement. Eor example, a general improvement in quality to the 
extent of 25% would mean an increase of 250,000 tons in the sugar outturn of 
the United Provinces. He placed a high value on Mr. Clarke's work at 
Partahgarh and Mr. Taylor’s in Bengal. With reference to palm sugar, he said 
that the industry, though not small, might he extinguished owing to the ease of 
maldng the juice into spirit. The processes of manufacture were different from 
those in the case of cane sugar, and deserved very careful investigation. 

Mr. Clarke, in seconding the resolution, said that impurities of raw material 
were responsible for more difficulties than methods of boiling, and laid great stress 
on the value of the quality of purity. He doubted the possibility of obtaining 
very high yields in Upper India : 22 to 25 tons of cane per acre, contiining 15% 
of sugar, of a purity of 85, had been obtained at Partahgarh and Aligarh, and lie 
doubted if much more were obtainable there in practice. Knowledge of consti- 
tuents of cane juice other than sugar was required, and could be obtained only by 
highly technical investigations. 

Mr. Annett said that 480,000 out of 3,000,000 tons, or 16% of Lidia’s pro- 
duction of sugar, was palm sugar. The industry was wide-spread, and the products 
largely consumed locally. Practically no scientific work had been done hitherto. 
The yield per acre had sometimes been estimated at 9 tons. The methods of boiling 
were very defective. Sugar was obtained from date, palmyra, cocoauut and 
Indian sago palms, and the occurrence of the date and palmyra seasons in the 
cold and hot weather, respectively, makes a long season possible. The industry 
was capable of great improvement. 

The resolution was carried unanimously. 

24. Mr. Molony moved the next resolution. 

“ The Board considers that the area under sugarcane in India can be 
considerably increased by the application of capital and the introduction of 
more efficient methods of cultivation and manufacture. It accepts the 
recommendation of the Committee that all possible facilities should be 
afforded to capitalists, whether small or large, who are prepared' to under- 
take the industry.” 

lie drew attention to the surprising figures of the area available for sugarcane, 
cultivation, especially in the note from Eastern Bengal and Assam, 

He classified the land available as— 

(а) on the margin of cultivation, and 

(б) undeveloped land, 
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and showed that the profitable use of (a) would depend on reducing cost of pro- 
duction by 'intensive cultivation, involving the application of capital, and by 
using modem endless wasteful methods of manufacture, involving capital expendi- 
ture on plant, As regards ( b ) the hindrances were, want of water, cost of clearing 
and lack of labour. Water was receiving the attention of Local Governments, 
but capital was required for clearing and to attract labour. An instance of capital " 
increasing tbe area of sugarcane was at Nellikuppam where the area increased 
from a few hundred to 2,500 acres owing to the establishment of the factory. The 
facilities to be given could not be specified, but some means of advancing the large 
sums suggested by Dr. Mann as necessary for intensive cultivation would have 
to be found. 

Mr. Meggitt seconded tbe resolution. There secured to him no half-way-house 
between tbe present conditions and large central factories; the percentage of 
sugar recovered varied, with the methods used, from 50 to 55% iu India to 90% 
in large factories in Java. Loss and waste could also be enormously reduced. 

He thought it was not enough to distribute a good cane, but that assistance, 
supervision, and capital were necessary, and that the Agricultural Department 
should be prepared to give data for the formation of au opinion by capitalists as 
to the likelihood of profits in different tracts. In this respect the recommendation 
did not go far enough. 

• From experiments in the Assam Valley it could be said that it was possible 
I o grow 30 tons per acre of cane, containing 17 to 18% of sugar, and with a purity of 
90. Definite data of this nature would go a long way towards attracting capital. 

Mr. Molonv proposed to add to tbe resolution the words— “In particular of 
that all Provincial Departments should endeavour to supply the detailed Kuwwnra 12 . 
information that capitalists would be likely to require,” and the resolution, 
with tikis addition, was carried unanimously. 

25. In moving the seventh resolution on this subject — “ The Board recog- Brsoumos 13 . 
nises the value of the action already taken by some Local Governments to 

reserve certain areas of suitable land for the establishment of central 
factories, and hopes that similar action may be taken, where possible, by 
other Local Governments, and that grants of available land may be made ^ 
on favourable terms ” 

—Mr. Hamilton said that in France more stringent measures were taken to favour 
central factories. Ho expropriation was desirable, but blocks of irrigated land, 
where available, should be devoted to this purpose. Land available in the United 
Provinces and the Punjab was probably in areas unsuited to cane-growing. 

Mr. McGlasban, in seconding the resolution, said that until sugar could be 
produced in India at the minimum price of the imported article, the industry was 
not on a sound basis. A factory dependent on purchased cane would be in an 
insecure position owmg to fluctuation of prices and competition. If factories 
obtained tracts of land and grew their own cane, they would set a standard of cane 
cultivation, attract supplies of cane, advance money for cultivation, and would 
assist the Agricultural Department by demonstrating methods and supplying 
information. In suitable conditions a sugar factory, being independent of other 
industries, would be relatively easy to establish. 

The resolution was put to the Board and carried unanimously. 

26. Mr. Heycock then moved that— “The Board recommends that Local Rraonmos- 11 . 
Governments ahould be empowered to assist pioneer factories, by subsidy, 

by fai ring deferred shares, or by such other methods as may be appropriate. 

He reviewed the facis and arguments that showed assistance to be necessary 
to promote tlm industry, and said a pioneer industry should be subsidised during 
the first few years until it bad obtained a sufficiently steady supply of cane to 
enable an opinion as to the ultimate profit or loss to be formed. 

Mr. Flymen seconded the resolution, and explained that, in areas like the Cen- 
tral Provinces, extension of cultivation meant export, as population was scanty. 

It was difficult to attract capital. Government was already financing growers 
of cane with a view to increasing the value of irrigation water, and might find it 
possible to assist manufacturers. 
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Phrt of 

RESOMmos 14. 


Resolutjos 15. 


The President supplemented Mr. Hcycock's remarks as lo the necessity of 
a subsidy in India . In other countries it was not difficult to get possession of land 
by -lease or purchase ; here the zamindari and rt/oli system of dual ownership caus- ' 
ed a difficulty in getting sole rights. Therefore, to avoid heavy outlay for acqui- 
sition, combination between the two parties was necessary, and this doubled the 
. risk as compared with cases where single control could be obtained and results 
rapidly judged. Some help to pioneer factories was thus almost necessaryin India . 

27. Mr. Moreland proposed as an amendment the addition of the following 
words : — 

“ And urges the need for a reconsideration - of the recent orders of the 
Secretary of State, in so far as they prevent the application of public funds 
to the development of those industries which are essential to the increase of 
the wealth of the agricultural community.” 

He explained that the wording of the resolution was opposed to certain 
orders recently issued by the Secretary of State limiting the power of Local 
Governments to give effect to the resolution— they would make effective action 
practically impossible. He suggested malting it plain that the Board was asldng 
the Secretary of State to reconsider the orders. “He was not dealing with 
general industrial development dependent on minerals, forest produce, etc., but 
with such as was dependent on agricultural produce. 

A very important branch of agricultural industry was threatened owing to 
unsatisfactory conditions ; facilities were required, not for new developments, 
but for agricultural improvement. He instanced the case of oil-pressing, and 
the importance of keeping oil-cakes in the country. After 12 years’ discussion 
and discouragement, an oil mill for crushing cotton seed was set up in the United 
Provinces by the Local Government, capital being shy. There was no difficulty 
. in making or selling oil. A demand was just springing up for the cake, when, in 
consequence of the orders referred to, the factory had to be shut down. There 
were here two instances of potential resources awaiting development, and the 
object of the amendment was to obtain a free hand to secure, not general indus- 
trial expansion, but that of such industries as are essential to the development of 
agriculture. 

The amendment was put to the Board and carried. 

The resolution as amended was passed unanimously. 


SIXTH DAY. 

28. The President invited the Board to consider whether the subject “ The 
Indian Sugar Industry,” being of major importance, should be entered as a perman- 
ent item on the Board’s programme. He thought this course would centre the 
department’s attention on the subject and encourage progress, the periodical 
reporting and, if necessary, publication of which would-meet Mr. Meggitt’s sug- 
gestion as to supplying information. Dr. Leather thought that bringing it up 
tpecifically at the next meeting would be better. Mr. Meggitt agreed with the 
President and suggested, in addition, that the chief references should be circu- 
lated at least six months before the meeting to enable points to be worked up. 
Mr. Sampson thought the subject too large to tackle at one meeting, and suggested 
taking sections selected by the President. 

Dr. Leather proposed : — “ That the subject of the Indian sugar industry 
be considered agate at the next meeting of the Board.” 

He would like to know a week or so before the meeting, what had been done 
as regards particular points, e.g., the Board’s recommendations as regards a 
Sugar Engineer, sugar factories, and the proposed Madras station ; and would 
suggest that those who were carrying out specific work should be asked to send 
in papers a month in advance. 

Mr. Burt seconded the* resolution, which was carried unanimously after 
some discussion. 

The President undertook to see that effect was given to the recommendations 
contained in paragraphs 69 to 71, page 16 of the Proceedings of the Board, 1 906-. 
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29. The [Reports of the Committee on Subjects IV and ‘IX were then dis- 
cussed.. 

The Committee consisted of Dr. Mann (Chairman), Messrs. Clouston, EvanB, 
Hart, Lonsdale, Main, Milligan, Power, Sherrard, Smith and Stuart. 


t ' 

Subject IV.— Best means op bringing toe results op Experimental Work 

TO TEE NOTICE OP CULTIVATORS. 

The terms of reference as regards Subject IV were: — 

To amplify as jar as possible the reports already published. 

In opening the discussion on this subject, Dr. Mann emphasised, particularly, 
the passages in the report which related to the growing connection of the Agricul- 
tural Department with the co-operative movement, the increased use made of the 
department, as regards assistance in marketing of new products, and the new 
developments in methods of training the sons of cultivators. He also laid stress 
on the two points urged in the conclusion of the report— concentration, and co- 
ielation between experimental and field work ; and said the provision of an 
ample staff was to be recommended. 

Mr. Howard proposed a resolution : — “That the Board is of opinion that Reoumos 10 , 
the time has come for considering the question whether the Agricultural 
Department should not work in closer touch with the co-operative credit 
movement, as the object of both is identical, viz., the improvement of the 
rural economy of the country.” 

It seemed to him the time might come when the Agricultural Department 
would have to take over the organisation of co-operative credit. 

Mr. Sampson seconded the resolution. Mr. Heycock advocated sympathy 
between the two departments but said that in Bengal it had now been decided 
to separate them finally. Mr. Evans said this was also the case in the Central 
Provinces, but gave instances showing that the two departments were tending 
to work more and more closely together. 

Mr. Moreland deprecated combination of the administration of the two de- 
partments, owing to the official association of agriculture with matters extran- 
eous to the co-operative movement, e. g., industries and veterinary administration, 
in some provinces. This need not prevent their working together. Six years 
ago work in common had been decided on in the United Provinces, but only this 
year was it beginning in six districts which were ready for it. 

Mr. Molony said this was an example of the method pursued in the United 
Provinces of : — 

( 1 ) education in co-operation, 

. ( 2 ) work in common with the Agricultural Department when the time 
came. 

The Board adopted the resolution. 

30. The President drew Dr. Mann’s attention to a slight inaccuracy in the 
wording of the report as regards " Nature study ” which, as Dr. Mann explain- 
ed, was used as a method and not taught as a subject in the school referred to ; 
the passage was amended. In further discussion of the school the President and 
Dr. Maun explained to Mr. Molony, who doubted if the Agricultural Department 
would be allowed to set up an independent system of education, that the Director 
of Education in Bombay agreed and co-operated with the Agricultural Depart- 
ment as regards the school. The school was expensive— K 5,000 a year for 50 
boys. The President suggested that expansion would imply a large increase in 
the organisation of the Agricultural Department, and Dr. Mann advocated 
gradual growth from small beginnings. 

, 31 , With regard to the storing of potatoes in sand mentioned in the report of 

the Committee,’' Mr. WoodhouBe said the essential feature was the appointment 
of a cultivator as choulddar in the first year, and the allowance to him of a commis- 
sion on the amount of seed stored by other cultivators in the second year. In 
the first year 196 and in the second 8,500 maunds ’ were thus stored. In reply 
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to a question by Mr- Howard he said the commission bore no appreciable pro- 
portion to the profits made by protecting the potatoes from the moth, 

* 32 . After some further discussion the Board decided to accept the report 
of the Committee, as amended below : — 

StTBJEOT IV. 

At threo former meetings of the Board of Agriculture (1908, 1000, 1910) a Commit loo has consi- 
dered tlio subject which has been referred to tlio present Committee, and as a result of their 
deliberations two reports have boon issued, which were hugely a collection of instances of 
success in bringing improvomonts to the notice and into the pinotico of cultivators* Tho 
present report must bo considered as a supplement to these two, ami Is an attempt to 
collect a few of tho more prominent advances which have beenmado during tho last two 
years, and tho methods which have been successful in those cases. 

Agricultural Associations . — Tho development of the utility of agricultural associations has gone 
on apace in some parts of India, notably the Central Provinces ; in others they have shown 
such lack of life, vigour and utility tljftt it hns been recommended to dissolve them, at least 
in tho form which they have had up to the present. Tho wliolo matter of agricultural 
associations is, howovci, being dealt with in n separate report, and nothing, therefore, 
will be said hero on tins subject. 

Local Demonstrations . — Considerable developments ns to methods and results havo taken place 
in tliis direction. 

In tho Central Provinces largo numbers of demonstration areas nrc now worked, belonging in 
all cases to private owners who allow them to I* used for tho purpo^j. In connection with 
thoso ihoKamdar scheme outlined in the last report has proved of % cry great value, and 
fho men engaged as Kamdars now pa«is from demonstration of ono thine; to another during 
different parts of tho yean Thus a largo number aro now employed, after training, to 
demonstrate tho transplanting of paddy, to show tho projK'r method of irrigating wheat, to 
plant Rugarcane according to the best methods and ro on, during different parts of the year, 
Thoy work, ns previously described, in two \ Hinges as n rule, and aro supervised, almost 
daily, by an agricultural assistant who is responsible for a number of village*!. Their pay is 
Bs. 9 tolls. 15, but it is recognised that if they do pood work their pay will have to bo 
increased. They ore now in demand and arc sometimes lent to Jfalguzars and others who 
aro willing to pay and utilise them. 

Tho experimental farms ore being increasingly used an demonstration centres. It is, for instance, 
arranged once a year to bring a large number of cultivators from the cotton tract to the fnrm 
at Akola. While this is essentially the annual meeting of the Divisional Agricultural Asso- 
ciation, yet a largo number of others aio called, and come. This is arranged when there ja 
most to see, and the rentiers to lie shown arc m ranged carefully beforehand. Tho Railway 
Companies grant concession*! of half fairs to membeis attending these meetings, Similar 
work is done in connection with other farms. So much is this use of the farms valued that 
tho District Boards aro now devoting some of the money formerly employed in paying for 
young men in tho Matywrorf clnss nt the College at Xngpur, to the puipose of sending culti- 
vators to tho various farms. 

* 

In this connection may nl«o bo montioned the success in the extension of tho u**o of new ploughs 
by means of local ploughing matches for substantial prires, held in centres where tho ploughs 
are suitable. 

In Bombay tho development of local demonstration lias followed tho increase of staff which it 

necessitates. In practically every district there is now a trained and qualified fioldman, 

sometimes a graduate, sometimes not,— who ctrrics on demonstrations on tho cultivator's 
own Innd, supplying him with nectary outride materials and being present at the critical 
moment* Tho chief dilhoulUcs are found to be to maintain tho quality of tho supervision of 
such work and to train adequately and properly men for aueh local employment- To have 
a good supervising staff and well trained men to do the work are considered to be vital to 
success. At present the training of the men in hand forms the great hindrance to very 
extensive development. Much and increasing success has been attained, but it ia felt that 
tho training of tho men required will bo among tho most important work of tho senior staff 
for years to come. 

Mention should bo rando of the demand which Ss arising for train od non-graduate fieldmen and 
also for graduates by local proprietor*. So far, ns n rule, the demand cannot bo filled, hut 
tho very existence of tho demand is an indication of the vnltto of the local men's work. 

Under tho Court of Wards in Madras definite demonstration farms havo been established on some 
oF tho estates where practices aro shown which aro considered to bo practically applicable. 
Tho cultivators are invited periodically to inspect, and meetings held for discussion. Con- 
siderable success ha* been attained in several ca«es. 

In tho Punjab definite local demonstrations havo been undertaken in certain districts, notably 
Lyallpur, on the intcrculluro of cotton. Tho agents employed wero superior workmen 
(Maladams). Spots were selected oil over the district in cultivators' holdings. Cotton 
was planted by the Department, and the plots wero visited periodically with tho intereultur- 
ing implements. The system seems a success, and has certainly shown tho people how water 
can bo saved by the method. 

Monthly ploughing classes havo been held, but the people now prefer that tho demonstrators 
of tho Department should go to their villages and train them there in the use of tho new 
plough on tlioir own land. It is intended to extend this system to tho limit of tho available 
} Btaff. Classes have also been held in tho use of reapers, but hero there is less need, ns tho 

knowledge of their working quickly spreads, * 
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In Bengal tlio ^ork of the agricultural elation is attracting large ntimbct ofVisitors and local 
people. The serious damage done by the potato moth has led to demonstrations in the Patna 
district on tlio storage of seed potatoes in sand. The oiiginal demonstration concerned 
only fifty niftunds stored after harvest, which Inter, at the timo of sowing, showed a profit of 
11130- Tlio result of this was tlmt in the following year (1910) six cultivators followed tho 
same method, and in 1911 no less than 200 cultivators stored seed potatoes similarly. 

In the United Provinces small plots in the hands of cultivators have continued to appear the 
most suitable for demonstration work, and Hid use of this method lias been considerably 
extended. As an example, in ono district forty members of tho agricultural association are 
carrying out demonstrations. In another case the members of a co-operative bank hnvo 
very successfully taken up tho introduction of ground-nuts and Mcston ploughs. Demon- 
strations of another kind nro illustrated by work against tho potato moth and sugarcano 
hopper carried out in a number of villages by assistants of tho Agricultural Department 

In tlio remaining provinces the methods previously described-Iiavo been continued with, in most 
cases, an increasing amount of success. 

It is again necessary to insist on tlio vital necessity of the sympathy of the local cultivators having 
been previously obtained if any success in the direction of local demonstration is to bo 
attained. This, and tho extreme importance of having men specially trained for this work, 
are tho principal points wliich tho Committee dcsiro to emphasise as tho result of recent 
experience. 

Vernacular Agricultural Journals*^ Tho number of vernacular agricultural journals has in- 
creased during the past tw o years, while tho old ones issued in tho United Provinces and tho 
Central Provinces aio still maintained. Tho latter has now* a circulation oE 6,000, and lias 
iccontly been enlarged by tho addition of n section on oo-opciative credit, — while there is now 
regularly a column for students. The journal in tho United Provinces now gives coloured 
plates occasionally. An independent Hindi Journal published in Bonaros reproduces tho 
■ articles from departmental publications and is patronised by tlio Department. A new ver- 
nacular agricultural journal has been established in Bunibaj'. Tho edition published in 
Mai at hi is tho property of tho Deccan Agricultural Association; that in Kanarcse belongs 
to tlie Dhanvar Agricultural Association. Tho editing in each caso is dono partly by 
membcie of tho Agricnltuial Department, partly by outside gentlemen interested in tho 
subject. The entire finnnoial responsibility is bomo by the Associations in question, but tho 
magazines will pay. They arc always illustrated, and cost Ro. 1 per annum, including post- 
* age. They have been much appreciated, and tho combined ciiculation within eighteen months 
of establishment reaches between 4,000 and 5,000 copies. This shows tho appreciation 
which a good agricultural magazine obtains, but the magaziuo must be well edited, topical, 
up-to-date, illustrated it po^ible, and the articles must, in large proportion, bo practical and 
hence appeal to tho cultivators. 

In Madras and in Eastern Bengal and Assam agricultural calendars are issued. These are dis- 
tributed to every village, and undoubtedly reaoh into almost cvoiy corner of tho provinces, 
and arc a valuable means of getting information to a largo body of people. 

Leaflets and Circulars. — Thoro is nothing now to report under this hooding. Leaflets aro issued 
in tho same provinces as previously, and tho conditions of their value havo been well indi- 
cated in tho previous reports, 

Agricultural Shoxos and Exhibitions. — Additional oxpoiionoo is accumulating with regard to the 
best method of holding shows or utilising fnirs and uidas hold by others. 

In the Central Provinces shorn arc never got up by the Agricultural Department, but local fairs 
held for other purposes are often utilised for exhibiting things particularly interesting to tho 
tract where they are held. If they aro among villages whero demonstrations are going on, 
somo of tho produce from tho deni onst ration plots is altraotad by tho offer of substantial 
prizes. Thus, for instance, in a district u’here improved groundnuts were being introduced, 
no less than 210 samples were shown by tho cultivators at suoh a show’.* in another oase, 
ninety samples of improved sugarcane uoie attracted. Thoir cduoative value is felt to bo 
much ineicft«cd if tho exhibits aic limited to special things in whioh tlio Department is in- 
terested. 

In Bombay, where many shows, largo and small, have been and ore organised by local bodies 
backed by tlio AgricuUinal Department,— there is felt to bo a daugor of thoir becoming 
somewhat unintoicsling exhibitions. II is felt that three points must be recognised : — 

(1) that tho prize list lmd belter bo limited to a few ciops of impoitanco and capacity for 
improvement ; 

(2) that etook makes a moro effective show tlmn produce ; 

(3) that domonfelrntlons of machinery or working implement*, or methods aro essential if a 
show is to bo a succor, but as far as possible they should bo limited to suoh as nro suit- 
able in tho tract. 

Prizes arc better given in kind tlmn in money. 

In Bcugal considciable progress in the serious utilisation of tho hig ftiiis in tlio piovinco has been 
made during the past year. Nonily every big fair in tho provinco has been visited and six 
circulating exhibits nro now kept belonging to tho Department. These consist of seeds, 
implements and manures recommended by the Depart mont. All exhibits arc labelled giving 
directions for umj in all the languages of tho piovluce. Considerable sales of seeds and soino 
of implements have been traced as a lcsull, 

Tho Committee fcol that shows arc chidly valuable for Unco purposes and that these should bo 
kept in view and the utility of the shows oonsidcied in the light of tho >vny in which they 
achieve these objeots: — 

(1) They nio a means of demonstrating to a largo ciowd of people either mothods or produce 
wlrioh it is desirable they should seo or know about. 

(2) They tiro a means of creating local enthusiasm. 

This, how over, is of little uso unless it can bo followed up. 
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(3) They arc a means of bringing a larger crowd of cultivators into touch with the workers 
of the Agricultural Department than could bo otherwise brought together, 

f This again is of little value unless the touch obtained can be maintained. 

Itinerant Assistants. — The importance of the work which may bo done by itinerant "assistants is 
being increasingly recognised in the Central Provinces, where sanction has recently been 
obtained for eight highly paid assistants for the supervision of district work. As elsewhere, 
it is recognised tliafc these must be among the bcsfcjnen in the Department While they will 
overlook experiments, farms, etc., their principal work will be that of supervising the work 
^done by other assistants employed in demonstrations. 

In Bengal a similar system is adopted. There are thice travelling inspectors, — thomost senior 
men in the Department. There arc also seven divisional inspectors who work on behalf of 
the Divisional Associations and are under the control of the Commissioner in consultation 
with the Director of Agriculture. 

In Eastern Bengal andlbsam a scheme has been experimentally sanctioned for the employment 
of Distriot Agricultural officers, whoso duty will bo the dissemination of agricultural improve- 
ments. 

In Bombay the development on the basis of four highly paid divisional inspectors has been con- 
tinued. These, as previously indicated, arc the best men in the Department, and now control 
fieldmon in every distriot who arc left to follow up and carry out the work they initiate. 

In Madras similar lines of development havo been commenced and moio arc in contemplation. 

The foot that in all the provinces quoted, development is taking a similar direction would indicate 
that, after muoh experiment and fuller experience, the lines now adopted aro probably the 
right ones and possibly tho only ones for really effective itinerant work. 

Seed Farms and Seed Depots . — As anothci Committee is sitting at tho present meeting of the 
Board on this subjeot, tho whole consideration has been loft to them* 

Utilisation of individual expert ctilti valors for the introduction of improved methods . — Several in- 
teresting casos in which individual cultivators havo been utilised in this manner wore brought 
before the Committee. Thus, in the Central Provinces for instance, a number of cultivators 
from Khandwa wore taken to Jubbulporo lo show tho people tho system of planting Hharif 
crops in lines with considerable success. The Kamdar scheme previously referred to is really 
the same idea, but in this case tho Kamdar is permanently employed by tho Department. 

Vernacular Short Courses.-Zlxi the Central Provinces there are special short courses for one or 
two months at certain of tho farms for tho Havildars of Malguzars and similar proprietors. 
With them there arc often some of tho sons of tenants in uialgttzari lands . Thus tho trans- 
planting of rico in Chhattisgaih and cauo cultivation has boon taught to a class during the 
last year. Similar courses have been held in tho sowing of Jcharif crops in lines in Jubbul- 
poTe, in Bugarcanc cultivation and so on. If satisfactory, certificated aro given on leaving. 

In Bengal short practical courses have been held on ono or two of the forms with fair success. 

In Bombay the matter is comparatively new. Duiing tho last year classes were held in cane 
planting and gut manufacture, and in dairying, and tho future pTomsos success in this direc- 
tion* 

Tho provision of suoh short courses seems an ndmirablo method of extending desirable practices. 
It must bo recognised, however, that when young men come for a short course, they must be 
taught and attended to, and that this must bo tho principal duty of Bomo ono on tho farm. 
There is nothing more unBatisfactory or likely to do more harm than for a man to bo brought 
for a course and then neglected or given only tho residue of a busy Barm Superintendent’s 
time. 

Training sons of Cultivators. — During the past two years a now development has taken placo in 
Bombay in tho establishment of a vernacular boarding school for boys, chiefly the sons of 
substantial cultivators, village pa tils, small land-ownois and the like. The school is still an 
experiment, but as it seems likely to have considerable popularity, it may bo described here. 
Tho boys taken are from 14 to 10 jonis old, they must have passed tho 4th or oth vernacular 
standard and be tho sons or cultivators of small land-owners who intend to spend tlioir lifo 
on tho land. They stay two years, during w'hich half tho working time is spent in the field 
or gurdon, cultivating and working with their own hands. Tho othor half of tho working 
time is spent in learning ordinary school subjects like writing, arithmetic, geography, all done 
with special reference to tho needs of cultivators. Soicnco is taught almost entirely prnctio- 
ally by ** Nature study M and tire remaining subjects ore all connected with village life, — such 
ns village sanitation, care of wells, and tho like on tho ono hand, — and questions of money and 
credit leading up to co-operative credit on the other. Tho whole success of such a sohemo 
as this will probably depend on tho head teacher wiio lives with tho boys. Tho sohool at 
present promises well, but it must bo recognised ns still experimental. 

Assistance in Marketing — It often happens that tho introduction of a now crop is hindered by 
difficulty in obtaining the market value for it when marketed. This has, in some cases, 
been got over in tho eaily stages by arrangements made by tho Agricultural Departments, 
and some examples ate worthy of mention hcio. 

A difficulty arose with hurt cotton, whioh is a now crop in tho Central Provinces, but as a result 
of the efforts made by tho Agricultural Dopnrtmont, tho whole W’hich came to market through 
them, was bought at fail prices by the Empress Mills, Nagpur. In tho same provinces a 
good market has been seoui cd for a better variety of til, by arranging through a local asso- 
ciation that all should be brought to market on one day. 

In Bombay tho chief difficulty has been in tho mat keting of improved or now cotton. In Dharwar, 
where Broach cotton is a new crop, with a larger ginning percentage than the local cotton, 
it has been necessary to arrange an auction under tho auspices of the Agricultural Depart- 
ment. The whole was well advertised and tho cotton was carefully graded by its ginning 
percentage. The auctions now held for tin eo years have been very successful and tho amount 
sold in one auction has amounted to as much as 10,000 imperial maunds of seed-ootton. 
Without this it would have been an almost hopeless job to introduce Broaoh cotton ; now it 
is an established success. 
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The same difficulty has beoa met with in tho maikoting of Gujerat (Broach) cotton, from im-t 
proved seed, and giving VJo per cent, improved quality. Now, however, the trade in Bombay 
havo formed a syndicate and promised to buy if the Department guarantee it is from their 
seed, and if there is at ioast 2,000 bales. This can bo produced during tho present season, 
and, if all goes well, this will do moro to establish the status of the improved cotton than * 
almost anything else could do. 

* •» 

Connection urilh the co-operative credit movement . — Little hasjbeon done jis yet to utilise the co- 
operative credit movement for agricultural improvement, but in several provinces scheme s 
are in tho air. Co-operative societies for supplying puis wheat seed, a co-opcrativc manure * 
supply association for obtaining oilcake for sugaicano, and many other suggestions are on 
foot which can only be worked where iho idea of corporation ib known and where co-operativo 
credit societies exist. As an oxamplo of what can bo done, we may quote tho Gawia-Knlan 
Co-operative Bank in tho United Provinces, which has taken up the supply of ploughs and 
ofhor agricultural implements, lias the services of a well borer .solely ot its disposal, has, on 
several occasions, asked for and obtained the assistance of tho Agricultural Department in 
marketing the produce of its members, has this year made arrangements for tho purchase 
and distribution of a considerable quantity of pure wheat seed, and has practically established 
tho groundnut crop in ceitain villages. The Committee think that work in connection 
with such societies, using tlio knowledge of co-operation obtained by tfieir members, and 
’working by preference among people permeated by their spirit affords one of the most pro- 
mising fields of activity for those anxious to introduce improvements among Indian culti- 
vators. 

Conclusion * — There is little moio to say. This report will give evidence that considerable ad- 
vance has been made in both methods and results. Tho points which have most struck 
tho Committee as needing to bo insisted on at the present juncture, aro firstly, tho necessity 
of concentration on suoh an area os can be well covered so long as the staffs of tho Agrioul- 
tiual Departments remain insufficient to cover tho whole ground, and secondly, the need foe 
co -relation between experimental work pursued on the farms and elsewhere and the needs of 
tho people as ascertained by tho district staff. It is only when these two points are attended 
to that even tho best staff and tho most willing workers will produce their greatest effect in 
actual practice. 


Subject IX. — Duties of Agricultural Associations in India. 

33, As regards Subject IX the terms of reference to the Committee were : — 

To examine and report on the present organisation and duties of the Agricultural 
Associations, with recommendations for future guidance. How and by whom should 
control be exercised ? 

The Co mmit tee reported as follows : — 

1. The question of the value or local bodies termed agricultural associations, as moans of spread- 

ing agricultural improvements, and tho lines on which they can best be organised has been 
before tho Board of Agriculturo on several previous occasions and the experience which has 
boon obtained in most of tho Indian provincos has been summarised in reports issued follow- 
ing tho meetings of the Board in 1009 and 1910. 

2. The results of endeavours to organise such local bodies have been extremely various. In tho 

Central Provinces on the one hand, they have become, and tend to become oven more, tho 
main link between the Agricultural Department and its investigators and tho people. On 
the other hand, in Madias they have been, as liitliorto organised and carried on, of a voiy 
questionable value, and it is even lccomm ended that, in their present form, they may well ho 
wound up. In other piovinces veiy varying success has been attained. But it is impossible 
not to recognise that tho local onoi gy, the public spirit and the enthusiasm devoted to tho 
associations in those provinces, oven whore they have boon of least use, have been very great 
and might bo valuable assets among the forces making for agricultural impiavemonfc. 

3. The time seems now to have conic when, from a collation of tho experiences obtained, lines 

may be laid down with some certainty on which the host use of local energy may bo made 
and by which tho most successful organisations may be encouraged or created. The Com- 
mittee have preferred trying to do this to merely again giving an account of experiences in 
different provinces. 

4. It might be, and has indeed been asked, whether it is either necessary or advisable to encourage 

such local bodies as wo arc discussing. Cannot the Agricultural Department communicate 
directly with tho cultivators ¥ Is not such communication with, and giving help to, in- 
dividuals of equal value with work done by and through an association ? ^ The Committee 
venture to express a decided opinion that while this can be done, while it is possible to deal 
direct with every cultivator in tho districts, yot this is not generally the best or most coono- 
" . mical v’fty of proceeding. A local organised body is a far more efficient agent for the intro- 

* duotion of improvements than the fow officers of tho Agricultural^ Department working in- 

dividually can over he, for being a body of local men, it carries considerable local influence if 
t composed of right people — tho members can and do mutually encourage one another, while 

its educativo value in combined work and co-operative effort is, if properly organised, greater 
than can be realised. Even if the same end can bo gained, so iar as the introduction of nn 
improvement is concerned, without a local association, tho Committee feel that, provided 
conditions aro favourable, a better final result is attained if a local body,* as such, lakes a share 

- In the mnfcter, as this tends to increase the co-operative spirit of the people and henco the 
likelihood of permanent advance. 
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f>. .Success with auch nf«ocmtion? tun, however, only he reached by following certain lines which 
can ntnv be laid down with some approach to certainty. Dow ever organised, it is necessity 
tlwtr — 

( i ) Every local association should have a definite work to do and tlic members should feel 
responsibility for taking a share in it. It has not been at nil unusual for nn association 
io fail breauFo^the members have not been responsible for any work. Again the fitst 
question asked by a local body, however got togolher, is ** what shall wo do n 1 Unless 
tho oipumcrs of every single association — generally the Agricultural Department — have 
definite work which can be placed in Uic hands of the members, within their capacity, 
end } et capable of arousing their interest and keenness, it is extremely unwise to attempt 
any organisation w hatever. 

(iV) A local association should bo composed of men who arc really interested — and practic- 
ally interested — in agricultural improvement in the area in question. Associations have 
perhaps more often failed on account of the neglect of this matter than for any other 
reason. The members had but nn academic interest in the subject, becamo members 
because of social or other reasons, and did not take the work seriously. 

(m) The work of a local association Bhould be regularly inspected, examined, oriticised. and 
the association called together. The Committeo wish to lay great stress on this matter, 
and desire to state that they consider that a considerable part of the increasing efficiency 
of the system in the Central Provinces has been due to the care which is taken in this 
matter. It undoubtedly involves on the part of the Agricultural Department (or a. 
central body of some sort) a considerable expense for inspecting officers ; but without 
this, it may bo stated with certainty that the result will not bo a success except in rnTe 
cases. The Agricultural Department must, the Committee feel, aim at having a sub- 
ordinate staff of high quality for this purpose. 

(tv) The mcmbeis of a local association must, even apart f 10 m inspections, be made to feel 
that the Agricultural Department is interested in them ond their work. It is wonder- 
ful how regular correspondence, prompt attention, and geneial evidence of interest and 
support encourages both the individuals and tho associations of which they arc members* 
If Agricultuiol Associations arc to be a success, this must be arranged foi at any cost, 

C. With these principles accepted and in full operation there is every cliancc of success ; without 
theso the Committee feci that there is very little likelihood of local associations being or 
doing wlmt they aio capable of. Tho actual types of association may be voiy different,— and 
vciy different types of association hate succeeded, — but success in every case involves a frank 
recognition of the principles laid down. And it is hence of the highest importance that 
associations should not be encouraged or oiganised unless these points can be arranged for. 
The Committee feel that in timo past there has been, in some cases, a tendency to encourage 
or form associations wdion there w'ero no definite linos of work to take up, when tho men of 
whom thoy were composed were not men really interested, when no regular inspection could 
bo ai ranged for, and when they were loft for long months without any attention. It is not 
wonderful that such associations died or became moribund. 

7. Passing on from geneial principles to successful applications, tho Committeo would note that 

success has been attained by following several fines. In tho Central Provinces, whoro 
porliaps tho most valuable work has been done, the associations are bodies composed of 
nominees, limited in numbei, of tho distriot officers for each district- These, say for instance, 
to tho numbei of thirty, are called together to a convenient centre, appoint a Secretary and 
are met by a Bonior officer of the Agricultiun! Depaitmont, usually the Deputy Director, 
who has a number of pieces of work suitable for their district ready to suggest to the 
members to take up. These are not experiments but consist in carrying out some demon- 
stration — of now' seed, better mothods of cultivation and the like — in using their land as a 
seed farm, in distributing sulphate of copper for treating jmri seed, in acting as agent for 
ploughs or in making arrangements for marketing and similar things. Each man with his 
duties allotted returns homo : he is supplied at once with tho material he need**, and, there- 
after, is visited by an assistant once a month and by tho Superintendent of the farm in that 
cirolo several times a year. Six months later all the members meet again ; the Deputy 
Commissioner is in the olmir ; tho Deputy Director is again present ; tlie*work dono is dis- 
cussed, causes of failure made out, accounts of success recorded, and a new lot of woxk 
ni ranged for, for tho ensuing period. Once a year the mom hors of all district associations 
in a tract ore called and meet at a common centre, gcnorally a fnjm of the Agricultural De- 
partment, when experiences can bo discussed among a larger collection of cultivators, 
selected outsidcis being invited. AI! tho pioccedings in these larger meetings, as well as in 
tho district associations, are in the vernaoular. 

8. Over and abovo tho points already insisted on, tho success in tills caso may bo attributed to 

tho careful selection and nomination of members by tho local authorities, to tho small num-' 
bers of members, who thus esteem membership an honour, and to tho lines of work being 
diawn up and carefully ai ranged beforehand by tho Agricultural Department. 

0. The Committeo do not wish to suggest that the method of oigani&ation just described is the 
only one whioh will succeed oi which is oven tho best under all conditions. It is possible, 
perhaps even probable, that this typo of oiganisation is most suitable where tho typo of agri- 
culture is backwaid, or at any rate where there nro largo numbeis of faiily obvious improve- 
ments capable of gh ing large and immediate lesults. In other cases it may be more adris- 
ablo to have other units than a district, sometimes oven as small as a village. It may (and 
the method has been successful in parts of Bombay) bo wise to have muoh more indepen- 
dent bodies than those of the Ccutial Provinces. It may be advisable to have a regular 
hierarchy of associations, from thoso representing a very small area to one representing a 
W'hole piovince, and so on for many other variations which enn only be determined locally- 

10. But, liowevci organised, the principles which lmve been laid dow r n are, in the opinion of tho 
Committee, essential. They venture to hope that the time is now' past when Agricultuial 
Associations arc created in every district in a province by executive order — heedless as to 
whether there is work for them or wheihor they can be instructed and encouraged. If there 
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M work laid down for eiicli association and its nicmbcrs to do, if they nro composed really of 
the men to whom agriculture is a vital interest, if they can he regularly inspected and meet- 
ings held, and if the association and its mombers can be mado to feel that the Agricultural 
Dopiutment or some central body is continually interesting itself in the work going on and 
* ready to give assistance whenever required, then it is almost certain that, provided that the 

local Circumstances uro properly taken into account, a local hotly will be created of extreme 
value for tho development of tho industry. 

Inintroducing theieport, Dr. Mann laid particular stress on the definite nature 
of the lines laid down in the 5th, 6th, 7th and 8th paragraphs of the report as those 
on which success with such associations could be reached. 

Mr. Moreland, referring to the description, in paragraph 7- of the report, of 
the associations in the Central Pro\inces, said they were not really associations 
but committees appointed by district officers to carry out the work. The ideal 
type of voluntary association for common measures of agricultural improvement 
would not submit to dictation or inspection. He pleaded for distinctive names 
for the two kinds of ’bodies owing to the danger of drawing false inferences from 
one to the other based on identity of title. He did not question the value of 
the "so-called ” Agricultural Associations of the Central Provinces. 

Mr. Evans explained that they were, in practice, voluntary associations, and 
displaced independence, hut in reply to the President conceded that expenditure 
on agricultural literature incurred by the Jubhulpore Association was controlled 
by the Deputy Commissioner. 

Mr. Sampson thought the report should have contained more detailed criti- 
cisms. 

Dr. Mann, in order still further to emphasise the essentials of the Committee’s 
report, then moved a resolution : — " The Board accepts the report of the Com- 
mittee and would endorse strongly the view lhatlocnl associations should never 
be organised or the organisation encouraged unless (1 ) provision is made for 
definite work on the part of the local body ; (2) the members are defini- 
tely and practically connected with agriculture ; (3) regular meetings and visits 
irom the officers of the Agricultural Department could he arranged for ; (4) the 
local body can he made to feel that the Agricultural Deportment is interested in 
their success : ” with an addition proposed by Mr. Stuart to the effect that “the 
.Board consider that where associations have been formed on other lines and have 
been found to he useless, official support should he withdrawn from them, and a 
fresh start made on the lines indicated in the Committee’s report.” 

Dr. Coleman seconded this resolution and general agreement was expressed 
with its terms, hut Mr. Hcycock proposed and Mr. Vi oodliouse seconded an amend- 
ing resolution “ That the Board accepts the report of the Committee as far 
as it goes, but feels that under the terms of the reference the Committee 
ought to have dealt with the conditions and working of associations and other 
non-official bodies in each province separately. The conditions of each 
province vary to such an extent that no general conclusion is applicable to 
all provinces equally. The Board however consider that where associations 
have been formed on other lines than those laid down in paragraph 5 of the 
Committee's report and have been found to be useless, official support should 
be withdrawn from them and a fresh start made on the lines indicated." 

This, after a short discussion, was put to the vote and carried. 


Subject X.— Development op organisation op Scientific Research in 

Provincial Departments. 

34. The Board then proceeded to the consideration of the report of the 
Committee appointed to deal will Subject X. 

The Committee consisted of Dr. Barber (Chairman), Drs. Leather and 
Coleman, Messrs. Barnes, Clouston, Fletcher, Hart, Hutchinson, Plymen and 
Woodhouse. 

The terms of reference were : — 

To advise on ike general lines on which the organisation of scientific research ' 
should he developed in the provinces, the staff required , and how the work 
between the scientific departments should he distributed. 
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Resoltoox 10. 


The Committee Teported as follows : — 

Before dealing with the specific items mentioned in the reference, the Committee desire 1 ! to make 
, some general Glscrvations on the subject uf scientific Tesenrah. They feel that considerable 
misconception exists in many quarters as to what is really indicated by the word and ha\c 
therefore made an endeavour to express their views as to what rcwarch Is. It is perhaps 
impossible so to u nrd n definition as to include all the aspects of the subject, but# in general 
terms, research may bo said to consist of all attempts nt adding facts or prindijdts to thoH 
which already constitute any science. It is perhaps unnecessary to emphasise the need of a 
very thorough knowlcdee of that science, usually obtained after many years* study, but it 
ia well to bear in mind that re c cnTch means unremitting toil, frequently extending o\ er long 
periods of time, together with a considerable amount of discrimination and some power in 
marshalling faots and generalising from them. 

If the foregoing statements are accepted it will necessarily follow that the individuals capable of 
conducting a piece of research are comparatively few. It may in fact be safely Blated that 
the groat majority of those who go through a course of scientific study at the TJmvereHiea 
arc quite unfitted to cany on research. 

Applying this to the conditions provailing in the agricultural services in India, the Committee 
consider it desirablo to draw the attention of the Board to the fact that no special efforts 
. seem to have been made, in the selection of the scientific officers, to include only such as 
arc fitted for research. An excellent teacher or administrative officer will not unfrcqucntly 
be found to be ill-fitted in this special line, and it will be unfair to expect tfic work done in 
all provinces to be of equal merit. ^ 

But in India the state of our knowledgo of the various sciences which are of service in agriculture 
is bo mcagro that in moat cases a great deal of preliminary investigation will be needed be- 
fore research can bo started. And in consideration of this faot the term may be temporarily 
worded so as to include these preliminary investigations, and, if this is done, there will be 
plenty of research at hand to engage all the scientific officers of the Department. The Com- 
.. mittco is strongly of opinion that in view of the closo relationship whioh exists between re* 

scarab and progress, it is of importance that every encouragement should be given to it. On 
the other hand the Committeo consider that the teaching and routine duties of officers 
attached to agricultural colleges make such demands upon their time that the ultimate 
duplication of the senior staff will be necessary, and officers specially qualified for conducting 
research wall have to be recruited where necessaiy. It is, meanwhile, impossible to lay dow n 
any general soheme ns to the staff required. This will depend upon the ago of an Agricul- 
tural Department, the class of subject likely to require investigation and the money available. 

The Committee further, while recognising that in the early years of AgricuIturalDepartments 
few assistants will be fitted for rescaroh work in science, consider that every effort should bo 
made to obtain such, their number depending upon the character of the work taken in 
hand ; and they would emphasise the desirability that such assistants should be free from 
any form of teaching work. 

The Committeo consider that research work should be os unfettered as possible in every direction. 
Officers engaged in it should be relieved of other work as far as existing conditions allow. 
Once a problem is taken up the greatest freedom should be allowed both as to the direction 
in which that problem should be attacked and as to the carrying out of such experiments 
as aro considered necessary. There is no matter In which individuality and natural tastes 
play a greater part than in research. As a concrete example, the question of the amount of 
natural cross-fertilization in a cotton field might bo quoted. In Egypt and at Cawnporo a 
reasonable answer to this question has been arrived at, but the methods adopted could hardly 
differ more from one another or from tho straight-forward method which would suggest 
itself to most investigators. But suggestions from other officers are especially valuable in all 
research matters and, with the object of obtaining these, the Committee are of opinion that, 
in provincial departments, it is desirable that a Gcmmittse of the s:mcr staff should meet at 
regular intends to discuss departmental work, particularly with reference to new lines of 
work and bringing such results as are of practical utility into effect in the province. 

The Committee consider, lastly, that duplication of w ork in different provinces, that is, tho con- 
ducting of identical pieces of research, should not of necessity be discouraged. The advan- 
tages to be gained, either in confirmation of results or in noting variations or apparent con- 
tradictions may prove, in their opinion, of great value. 

In introducing fclie report of the Committee the President proposed to take 
the report as read. He thought the discussion in Committee took a line other 
than that required as regards development, the report was somewhat diffuse for 
discussion and contained a great deal of matter of a controversial nature. 

In reply to Mr. Milligan, the President deprecated the discussion of any part 
of the report in connection with the resolution before the Board and was supported 
by Dr. Barber, who proposed:— “That the Board while not prepared to dis- 
cuss the report of the Committee places it on record.” 

Dr. Butler seconded the resolution which was carried without opposition. 
35. Dr. Bather then proposed and Mr. Woodhouse seconded a resolution : — 
“ That the Board records its opinion that research should he encouraged and 
that the individual work of the researcher should He as unfettered as 
possible. It also considers that, in view of the importance of research, it will 
ultimately be necessary to increase considerably the staff of researchers. 
Beyond this it is unable strictly to define in advance the lines on which 
its organisation should be developed.” 

This resolution was carried unanimously. 
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Subject XL — Maintenance of Pure Seed op Improved Varieties op Crops* 

36. There remained for discussion Subject XI which had been considered 
by a Committee consisting of Mr. Howard (Chairman), Dr. Barber, Messrs. 
Anstead, Bergtheil, Evans, Hector, Milligan, Parnell, Smith and Woodhouse. 
The terms of reference were : — 

To report on the most suitable methods for the production and maintenance 
of the supply of pure seed of improved varieties of crops with recommendations 
as to the best organisationjor carrying out the same, ana the Committee reported 
as follows 

Tho Committee consider that the general aim to bo kept in view in the improvement of crops 
in India is tho replacement, wherever possible, of tho existing mixtures by pure types charac- 
terised by increased yield and by improved quality. 

L — Methods of obtaining improved varieties. 

The Committee strongly emphasise the necessity of all work in this direction being based on the 
study of tho methods of pollination of the various wops investigated. It is especially neces- 
sary in the case of plants which cross-fertilize that this preliminary work be undertaken, 
otherwise much time and energy will bo wasted in selection experiments and variety trials 
i which cannot possibly yield any useful result* It is desirable further that this preliminary 

work should be conducted in the tract concerned, ns several cases have recently ocourred in 
which climate has considerably modified the usual pollination meohnnism. For example, 
wheats oross to a far greater extent in tho irrigated tracts of the Punjab than in the damper 
regions of India. 

iSTeZecttoft. — ! In the case of self-fertilized crops the comparison of the progeny of single selected 
plants might easily result in the production of the desired improvement. In this case all 
that is necessary is to multiply the type and begin the work of seed distribution. In tho 
case of plants which cross-fertilize the procedure is not so simple and special measures arc 
" necessary to avoid the consequences of vicinism. 

Introduction. — In introdaoing varieties of crops from other tracts or countries it is necessary 
to study tho constitution of the crop, and possibly to apply methods of selection. The imme- 
diate distribution of imported seed is undorsirablo owing to tho possible prevalence of infer- 
ior types. Neglect of these precautions in the past probably accounts for the want of 
results in introducing exotic cottons into India. 

Hybridization > — If the desired improvement cannot bo obtained by selection, it may be neces- 
sary to cross suitable types, and to ovolvo n now form combining tho special characters 
desired* 

Work on the above lines should result in tho production of a stable agricultural type, which alone 
should form the basis of future seed distribution. 

II. — The testing of varieties. 

In tho testing of varieties of crops which cross-fertilize there are special difficulties to ho borne 
in mind. The seed of different varieties grown side by side cannot be omployed for tho 
production of pure seed. For tho same reason varioty trials should not bo conducted on 
seed farms unless special precautions are taken to isolate tho plots from which tho pure 
seed will be derived. 

III.— fie maintenance of pure types . 

, The Committee lay gi eat stress on the maintenance by tho Botanist in each piovincc of a collec- 

tion of the improved types introduced into general cultivation by the local department. 
This collection will servo as a source from which pure seed can be obtained whenever it should 
be necessary to re-stook the Bead forms. 

IV, — Distribution to cultivators . 

Tho Committee are of opinion that the following main principles should guide the work of tho 
Agricultural Depaitment in tho growth and distribution of seed to cultivators in India. 
These ares — 

(1) Tho desirability of concentrating the efforts of tho Department on one or two well defined 
problems at a time rathor than wasting its resources on indiscriminate seed distribu- 
tion. 

(2) Tho desirability of confining the work of seed distribution in any one tract as far as 
possible to one sort and of systematically replacing existing mixtures by tlus pure type. 
This is particularly necessaiy in the case of cross-fertilized plants where degeneration 
through vicinism is of such great importance. Tho distribution of one soit only has tho 
further advantage of creating large supplies of one particular typo and thus forming a 
trade centre for this produce and attracting buyers, 

(3) The necessity of utilising to tho utmost the present staff and resources of the Department 
and of supplementing this by enlisting the assistance of leading agriculturists in tho work 
of reed growing and seed distribution in the tracts concerned. 

Applying these principles to the present projects in India it was felt that MadraB and the Central 
- Provinces supply tho most useful examples of successful Beed distribution, which deserve the 
closest possible attention on the paTt of all concerned in this work. 

Among tho successful schemes of seed distribution in Madras the replacement of the mixed crop 
by a pure Karungani cotton in tho Tinnevclly District is a notable achievement. This variety, 
i originally found in a pure cotton traot, was tested on the Koilpatti farm and proved to bo 

a groat advance on the local mixture, A system of seed distribution was then gradually 

r 
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• built up and at the prosont timo, after five yaan* work, ttwro are 80,000 aoro of i life cotton 
In the district. The Agricultuial Department’s fmm grows sufficient ooltoti to supply the 
contract seed powers and buys the Hajm fiom these men, gins it and niranges the dis- 
tribution of the seed io the villago depots before Iho sowing season* Each depot supplies 
two or three villages and a suitable man is selected as the depot keeper, who retails tlio seed 
nndor dopirt mental supervision at a fixed late and on a commission of annas 4 per bag. 
Tlio village is icgaidcd as the unit and every effort is taken to get all the growers in each 
villngo to lake up the Feed. It is important to notice that the pioccdurc follown that of ilia 
best Bccd glowers in Europe, nnd that the seed grow*n by the contractors is under strict control 
and comes back to the [Department evory year. In the Central Piovincos equally striking 
examples aro furnished by the Agricultural Department. In tlio cotton tiacta tlio work 
of seed distribution is confined to two suitable kinds, and a fairly large supply of seed is pro- 
duced on the Government fauna which is distributed to private seed growers who themselves 
rolail their seed to cultivators. In the wheal growing tracts of this provinco the effoits of 
the Department are concerned with distributing a pure, soft, white wheat to selected -Vaf- 
j 7 hmm who aro mom bora of the Distriot Agricultural Asocial ioiM. Each man ngrees to sow 
a laigo aica nnd to provido suitable anangemonts for storing seed nnd threshing the clop. 
In this way it is evpeotcd that beginning from a central farm a gtadually increasing area 
of the wheat trnot will bo sown with one wheat only to the great advantage of thogroweiF 
and tho trade. 

The main features of tho above examples arc that seed distribution starts from n central farm 
and gradually spreads outwards. Tho assistance of the best fmmers is enlisted, tho seed is 
fully charged for and /he work is ronduoted in tracts where mat kefs already exist for the 
produce. 

In concluding its iccommcndntionR on Ibis portion of tho subject the Committee dosiro to draw 
attention to the desirability of bomo botanical conti ol in the work of tlio central seed farms, 
and snpgcst that, when over possible, these should bo visited by the Dotnmst. The Committee 
also wish to emphasise the need of gical am* in seed growing, both ns tegauls cultivation 
and also as regards contamination from such sources as th* ami nf a previous crop, the dung 
of animals, irrigation water and tho like. 

7 .— Marbling the produce. 

The Committee debiro to mention tho importance of this unbject in the work of seed distribution, 
nnd especially whore distinctly improved crops aro being growm, It is felt that, at tho begin- 
ning at any into, it is not always possible for tho people to get the ical value of their produce 
and for the improvements to be fully recognised by tlio trade. At present quality by itself 
is somolimes asecondniy consideration, but if combined with yield the chances of successful 
introduction arc greatly inw eased. Tho need is felt of some moans of finding the real market 
value of tho pioducc, and it isMigaoslod that the best way of doing this is to send to the best 
market and Foil for several years thcro sufficiently large con&ignmenta of the produce. 

In carrj trig out experiments of this nature, however, tkreo points tno*l be remembered : — 

(1) That a singlo consignment in a ku^o market or exchange is unlikely ton iti net much 
notice unless special attention is drawn to it. 

(2) That single occasional consignments do not fetch the same price ns produco of recognised 
value known to bo regularly obtainable in largo quantities 

s (3) That ns in the future the marketing of this produce must bo iu Iho hands of the local 
buyer* nnd agents, it is ndvmblo where possible to cnlmt thoir help and carry on this 
woik with their co-opciation. 

Mr. Howard Laving read the report, Mr. Burt suggested that the Board should 
accept the report, and should lay stress on the extreme importance of section V, 
concerning tlio marketing of produce. 

Mr. Howard objected to attention being thus drawn from the main subject 
of the report. 

Dr. Butler agreed with Mr. Howard and emphasised the value of every park of 
the report, instancing, particularly, that relating to the introduction ana distri- 
bution of mixed types, and referring to “ Java ” indigo. Mr. Bergthcil agreed 
that Java indigo was probably such a mixture. 

Mr. Burt said that the question of marketing might be neglected in some 
provinces. 

The President suggested that this could be brought to the notice of the Local 
Government, and laid stress on the value of the whole report. 

A resolution proposed by Dr. Mann nnd seconded by Mr. Sampson:— 1 
Resomthou so. “ That the report be accepted as it stands ” was adopted by the Board. 

37. The Proceedings closed with votes ol thanks to the President, Dr. 
Butler, Mr. Moreland, the Superintendent of the Office of Inspector General of 
Agriculture (Rao Saheb Nagarji D. Naik), the senior Overseer of the Pusa 
Farm (Mr. M. Ikramuddin), and the Superintendent of the office of tho Director 
of the Institute (Mr. 0. S. Rao). 

38. The Board decided, in the event of the Government of India approving ot 
the holding of alternate meetings in the provinces, to accept an invitation to hold 
the next meeting (1914) in Madras if such invitation were given. 


4 » 
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APPENDIX A. 

Subject II '.—Programme of the Imperial Department of 

Agriculture for 1912-13. 

I.— THE AGRICULTURAL RESEARCH INSTITUTE, PUSA. 


(E. J. Butler, M.B., F.L.S., Offg. Director,) 

TTc scientific work of tlio Institute for tho coming year ia indicated undet Iho programmes of Iho different 
sections. 

Students util be accepted for tho post-gmduutc coutbes detailed in the Piospectiw, In addition to thesofehoit 
courses in onttlo and poultry breeding uml management, fiuit growing, cri end mulberry Bilk- worm rearing, silk 
spinning, dyeing and weaving and lac cultivation will be continued. 


IL— AGRICULTURAL CHE MISTRY. 


(J. Walter Leather, Ph,D m E.I.C., F.C.S,) 

1. The work on the amiability of plant food in Krih will be continued. 

2. In lclntion to moistmo requirements of crops the curicnt work lias to do with tho moisture conditions noces* 
enty to a giccn manure crop* 

3. Tiic investigation on Usat will be continued. 

4. The chomiBtry and manufacture of date palm sugar will bo investigated by tho Supernumerary Agricultural 
Chemist. 

0. Improvement a in the l dining of salt pot to will continue to be studied. 

0. Ltfwnltutu — This icquircs no special comment and will be conducted accotding to live line* laid down. 


1IL— ECONOMIC BOTANY. 


(A. Howard, M.A., A.R.C.S., F.L.B.) 

1. T wining , — 'J Jie Uaining oE advancid ftudents in lUh i til ion will bo continued. 

2. Plant Inciting and j font improvement , — During 1912 the following ciops will bo blrnhcd * — wheat, tobacco, 
oil seedy and fibre pUnla. 

{a) Wheats — * Tho pioduetion of mipioud und i irjt-icMstant tyjK* by election nml h> biidi/ation will be continued. 
Tho co-operative cxptrimenlb on iho influence of tho environment on the milling nud baking qualities of Indian 
wheats which are being conducted in collaboialftm with Ml. H. Mm tin Lf uko, Economic Botanist to tho Go\crnment 
of Iho United Provinces, will bo continued. Tho botanical biurey of the wheats of Baluchistan and tho ngrumlturai 
survey of tho wheats of Bengal will bo completed. 

{&) T&uctOs — Tho pioduetion of new \ariHus by ideation and hybridisation will bo continued, as well as tho 
testing and curing of Iho sandics already isolated. The detailed study of tho inherit mice of diameters m tobacco n, 
being continued by tho Personal Assistant. 

(c) Oilseeds .— Tho study of tho oil-feted j of India unit bo continued on similar lines to those adopted in tho in- 
vestigations on wheat. 

(d) Ftbrc $,~ The Isolation and testing of pure races of tho fibre plants of India will be continued. Tho bludy of 
tho inheritance of elm meters la thefeo ctops is being continued. 

(c) Truit , — Tho fruit experiments at Push will bo continued on the lines laid down in tho lit it Eruil Report. 
During the months, May to September, tho work connected w ilh lit doselopmont of the fruit industry of Baluchistan 
will bo continued. 


IV.— MYCOLOGY. 


' (E. J. Butler, M.B., F.L.S.) 

I* licjicurch und experimental work, — The work on iho wilt diponub of ciops will bo continued on tho lines indi- 
cated in tho Memoir on pigeon-pea wilt published last yeiu. 

Tho investigation of the fungus dinciWH of stigatcano Will be continued. The chief point b of tho present enquiry 
nr u the spread of red-iol tluough tho boll, the relative immunity of thin cauus to this direusc, and Iho .study of Iw o 
undescribod cane diseases. 

Thobludy of «ome fruit dibciutey commenced laat year will bo continued, pirlieululy with leforcnco to their 
control by spraying. 

Tho Super mirticnny Mjcologifet is engaged on nn investigation of tho loot-totof a numboi of crop* eiuised by tho 
1 u ti gu b Jth izodon ia tolanu Till 6 will bo font inucd. 

2. Training * — T'hin will be contl nut d on tho lines indicated in tbo Prospectus. Slioit couibcs will also bo given 
to ntudento taking tho funl growing and gonernl couruco and to private ^Indents no during iho paM year. 

F 2 



36 


3. Advice regarding the fungus diseases of plants w ill oontinuo to bo given to other departments, particularly the 
Provincial Departments of Agriculture and the Torcst Department, and to the general public. The distribution of 
named specimens and other material to provincial colleges and other institutions 'will also bo continued. 

4* The collection and identification of Indian parasitic fungi w ill bo continued. 


V.— ENTOMOLOGY. 

1ST SECTION. 

(T. Bainbrigge Fbetoher, R.N., F.E.S., F.Z.S.) 

The study of the insect pests of crops, orchards, gardens, stored produce, etc., will bo continued, simple reme- 
dies do vised as far as possible, and the results published. ^ Assistance will bo given, when desired, in direoting and co- 
ordinating the work of Provincial Assistants, in coping with out-breaks of crop pests and in organising exhibits for 
agricultural shows. Instruction w ill bo given to students requiring a course in genoml entomology and the sorics of 
sliort courses in lac and silk will continuo to bo gi\on ; a short course in bee-keeping will probably bo added to tho 
hst of courses available. Special attention will bo paid to tho insect pests of sugarcane, cotton and wheat, work on 
termites (white ants) will bo continued and tho experiments on bee-keeping will bo extended. Issue of coloured 
plates and lantern slides of insect pests will bo continued, and a tones of coloured plates of birds useful to agricul- 
ture is in contemplation. A largo volume of facts regarding injurious insects has been accumulated in tho last few 
years and publication of these will bo continued in the form of memoirs, bulletins, etc. A revision of ** Indinn Insect 
Pests n is urgently required and w ork on this will bo continued, if not already completed. 


2nd section - . 

(F. M. Howraur, B.A.) 

1. Work on blood-su eking insects, ticks and other similar parasites injurious to man either dircotly or indirectly 
will bo continued, speoial attention being paid to the insects capable of transmitting Surra nnd to tho lifo-hntories 
and occurrence of mosquito es and sand-lues and the means of checking them 

Attention will also bo given to tho dipterous pests of crops and fruit, and to tho application of practical measures 
to control or minimiso their ravages. t 

During Mr. Howlott’s absence a large mass of material for the study of biting flics has been received from 
various officers of the Medical and Veterinary Departments. A largo amount of time will lmvo to bo devoted to 
working through those and to tho systematic arrangement of the collection of Diplcra. 

Instruction of agricultural students in a knowledge of pests of lh c-stoek nnd poultry will be tarried out. 

2. In addition to tho above, some or all of tho following special im estigations are proposed : — 

(1) Bionomics of mosquitoes, with speoial reference to tho infiucnco of temperature. 

(2) Influence of external conditions on the life-history of fleas, with special xoforenco to tho question of tho 

degree to which climatic conditions affect tho incidence of plague. 

(3) Lifo-history and habits of Simulium (hill cattlo-fly), sand-flics, dung-infecting cattle flies and such house 

flies as are likely to bo found to bo carriors of enteric or similar diseases. 

(4) Bionomics of Hippobosca and of certain ticks. 

(5) Observations on the responses exhibited by Diptcra to chemical stimuli. 

The future work of this section will in all probability bo adjusted to cover as far as posable tho more immediate 
requirements of Veterinary and Medical Departments as ascertained in consultation with their respective Heads, 
and until this consultation hns taken place no detailed programme for 1932-13 can well bo framed. Tho abo vef pro- 
gramme can therefore bo regarded only a8 tentative. 

(Paragraph X is the programing submitted by the Officiating Imperial Entomologist daring Hr, Rowlett's absence in England.) 


VI— AGRICULTURAL BACTERIOLOGY. 

(C. M. Hutchinson, B.A.) 

1. Tho systematic investigation of the distribution, physiological character, and functions of soil bacteria in India 
will be continued. 

2. A special line of enquiry will bo taken up as to the relations existing between the practico of green manuring 
in India and the aotivitics of soil bacteria. 

3. Special piobloms, such as plant diseases of baotcrial origin, will bo dealt with ns occasion may ariso and oppor- 
tunity permit. 

4. Tho training of the Assistants in the scetion will be continued. 

0. Tho training of students in agricultural bacteriology will bo conti nuoX , 


YH.— AGRICULTURE. 

(A. C. Dobbs, B.A.) 

1. Cropping . — The question of tho- continuation of the permanent experiments on the present lines will bo re- 
consi dered in the light of the experience of local conditions accumulated sinco tho experiments weio initiated. 

Modifications of cropping necessitated by tho increase in tho area of low land recently reclaimed on tho one hand, 
and of tho sire of tho Montgomery herd on tho other, will be gradually introduced ; tho low lying land referred to, by 
providing a large quantity of fodder crops will, it is hoped, enable a large part of tho higher land on the farm to be 
devoted to direct revenue producing crops. 
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Ik Pasture * — txpenmonts on the Improvement of tho pastilles by systematic grazing and occasional surface 
cultivation arc being considered. 

3. Machinery and implements. — -'l’bo use of labour saving machinery a ill bo extended ab far as economically pos- 
sible in ordor to enable a more critical selection to be made of ibo labourers employed on tho farm. 

4, Breeding herd. — The improvement of the milking capacity of tho Montgomery herd will conlinuo to bo tlio 
mam object inflow. 

G. iS keep. — Tho value Of tho Cotaldiput Dumba cross of sheep appealing to linvc been proved, for thia district 
it la proposed to attempt to lire a puio type of plieop endow cd with tlio vnlimblo qualities of the cios«. Maloual tor a 
study of tho behaviour of hereditary characters in crossing sheep will thus bo available. 

0. PovUrfr.'— It hi hoped that it will bo poraiblu still further to Binqjlify tho experiments with poultry. 


VIIL— COTTON. 

(G. A. Gammik, F.L.S.) 

1. To visit and advise on points regarding cotton and its cultivation whenever requested to do ilo by Trovincial 
Departments of Agriculturo. 

2, The study of tho behaviour of Bourhon, Buri and such other cottous in non-cotton producing tracts, ns de- 
tailed in the last year *6 programme, will ho continued. 

3* An enquiry on tlir munuiial roquiicmcnls of cotton will bo commenced. 

4, Kesearches will be resumed on tho botany of cotton on the experimental station. 
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Subject III Programmes of the Provincial and Native 
States Departments of Agriculture for 1912-13. 


1.— BENGAL. 

I.— ECONOMIC BOTANY. 

(E. J. IVoodhouse, 31. A.) 

College .—* Tho organization of tho college work mil be continued ITlic laying out of the college grounds mil be 
taken in hand if finds a re available. 

Botanical Jmcsllgation . — -The work of isolating and testing tho economic qualities of varieties of puKcs and millets 
will bo continued, special attention being paid to the following spccios rhascolus spp., Glycino fcoja., Sotaria itahea. 
Tho cultures of Dohchos spp., Stizolobmm s»pp , Vigna caiiang., Elcusrae coiacana and sugarcane Mill also bo con- 
tinued. Tho work on Glycino and sugarcane is being carried on in co-operation with tho Agricultural Chemist. 

Crop pc*ta . — Pests will continue to bo dealt with ns roported. In addition the campaigns against Agrolis Ypsllon 
on tho tdl lands and tho potato moth (Phthorimcoa-operculella) will bo continued. The investigations on tho Dakh- 
ina disease of paddy and tho Banana disease will also bo continued. 

Biological leaching . — Tho supervision of tho Biological teaching and tho working out of a satisfactory courso will 
occupy a good deal of time. Tho preparation of a students* hand-book of tho local flora and tho accumulation of 
toachmg material in tho Botanic Garden will bo continued. 


II.— AGRICULTURAL CHEMISTRY. 

(G. Sommers Taylor, B.A.) 

Work iu connection with tho toachmg will bo uugmeuted during 1912-1,1 ow ing to the aniv al of a now lot of fir*>l 
year students. 

Research work will bo cariicd on ns follows ; — 

(X) It is proposed during next year to carry out e\pciimcntB on the influence''of diffcient factor on the poriods 
of maturity of sorno of tho indigenous sugaicatios of tho pi o vincc. 

{2) Work is boing carried on on tho moio important chemical characteristics of certain leguminous plants 
singly bolcctcd bj* tho Economic Botanist to tho Gov eminent of Bengal. Some interesting results hav c 
boon obtained up to tho present on the constancy of certain of these characteristic*, and further work 
will be dono during the next season. 

* (3) Work has been started on tho factors determining fertility in v niioua typical soils. Tho work in hand tit 

present is upon tho study of tho residual effect of manures in cert am soils tho past histoiy of which is 
known. 


HI.— AGRICULTURE. 

r 

(G. SlIERRARD, B.A.) 

In addition to tho usual fnrm work the laving out of tho farm nnd cstato will bo continued, audit is hoped that 
tho major part of this w ill bo finished during the year. Simple mnmrrial experiments w ill bo carried out , and a i ccitain 
number of experiments which have given good results on tho other departmental farms will bo carefully tested on tho 
Home lam. Tho instruction of students will continue. 


IV.— DEPUTY DIRECTOR. 

(F. Smith, B.Sc., F.H.A.S.) 

There aro five farms under tho Deputy DireUoi, namely, Dumraon, Bankipore, Burdwan, Chinsurah and 
Cuttack. In addition to those it is proposed to open farms at Belt inli, Banl.i nnd Sun. Tim fo*ir silk farm at 
Chaibassa has beon abandoned ns iccowinundtd by tho Impeiul Entomologist al the last meeting of tiro Board of 
Agriculture. 

Tho Deputy Dii odor is at present on leave, but will return in time to cany out liis programme in the coming 
year. It is understood that it is as follow s : — 

Tho chief activity for tho immcdmto future will bo to apply tho results of previous experitneo in Bengal, namely, 
to train Super intende at s to be economical of labour on laigo areas whilont tho samotimo getting tho crops down in 
seasonable time. Up to 1005 tho ideal of tiro Department was small areas similar to tho ordinary Bengal holding, viz, f 
5^10 acres. On theso areas tho activity of tho Superintendent was successful, and lie *vas able to show satisfactory 
results, but with increased areas tho Superintendents have not been bo successful, and I intend with tho co-operation 
of tho Director, oven at the expense of experimental work, to leach thorn more economical handling of labour and 
better disposal of the farm produce. Already wo have sufficient definite results to provide work tor demonstration 
by tho Agricultural Association for tho present. This gives us timo to go on with further research work to obtain 
ether data for future work : such useful rotations os jute nnd paddy and juto and potatoes w ill bo continued. In parti- 
cular, wheat cultivation in collaboration with tho Imperial Economic Botanist, Sir. Howard, is being undertaken. 

With Mr. Somers Taj lor, tho Agricultural Chemist, manurial residues aro being studied. 

Green manuring will bo taken up on larger areas than has hitherto beon possible, wlrilo cheap agricultural 
implements, such ns Mc&lon ploughs Hindustan ploughs sugarcane implements and irrigation pumps will ho given 
a thorough trill on u largo scale. 
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Tho nso of cotton cake ns a manure ami feeding stuff will bo tested. 

Thp useful work of Ecod supply will be canied oul at each ccntro. 

Several permanent improvements will be taken up at Bankiporc, Cuttack anil Chinsurnh. 


Y. — SERICULTURE. 

It is proposed to establish additional central mir^rics io tnkc the place of tbo oxi&tmg outlying nurseries and to 
a^MSl tno lcarora in disinfecting the village roaiing houses. A Euroiican expert is abo being cngngedto conduct an 
experiment m hybridising. 


VI.— FISHERY. 

The Surrey of selected districts from a fishery point of view mil bo continued. Further inquiries will bo made 
into tho *qnw mug gixmnds of hiha, and possibly a hatching station will bo Btaitcd at Mongbyr. Thp question whether 
carp apawn in confinement will he studied further, and moro work will bo done in connection with bhoriculture. 


2.— UNITED PROVINCES. 

I.— DIRECTOR OP AGRICULTURE. 


(W. H. Moreland, C.I.E., I.C.S.) 

The chiof developments contemplated for next year nro i (1) the opening of an agricultural fetation in Rolulkhnnd 
in the centre of the indigenous Migm industry, the that object of which will he the sun cy of local varieties of cano 
considered as sugar-} ichlcr* j (2) the establishment of n reed farm at Aligaih, which will in the first instance he ufecd 
for propagating tho cottons ami wheats resulting from the Economic Botanist’s work ; (3) the more general utilisa- 
tion of the co-opoiativo organisation a*? a channel of communication with the cultivators. 

The following branches of work me not covered by tho piogrammcs of tho departmental officers : — 

AgrteulUtral Engineering * — The officer lent to tho Bepaitment a« Agricultural Engineer having been tempoiarily 
willuliaw'n, in\ estimations on questions connected with water supply arc practically at a standstill. It is hoped that 
tho appointment wall shortly bo p ! nced on a more permanent footing. 

It is intended to try Mansfield’s automat io watoi- finder, which has proved useful in Bombay in the rock-country 
in tho south of the piovinco 

Tho supply of well-borer*? to tho public will coni inuo on existing lines. 

Horlievliurt * — Tho stations at Lucknow and Kahnranpur will continue to bo utilised chiefly as educational and 
nedimathaf ion centre*, and foi th* supply of such plants, etc., ns cannot be proem ed from otliei sources. The station 
in tho JCnmnon hills will continue to Iks utilised for the development of fruit and \egetablo growing. 

TonUrn *-* Tho poultry-farm ntHnldwani, in wlihb Government is a partner, will ho inninlaincd for tho supply of 
utility birds to the public, and as a training centre for students (rinnild any olfcr). 


II.— DEPUTY DIRECTOR, ‘WESTERN CIRCLE. 

(A. E. Parr, M.A., B.So., P11.D., M.S,) 

1. Experiment kotI; on the farm.— Tht> w orl, on country cotton will bo continued on tho Heel previously lntd down. 
Variety tests of sugarcane, groundnut,, cotton, ulirat, junr and niaire will bo continued. Tillngo expenments with 
wheat, maize* cotton and juar arc being carried on. 

Experiment** in the eradication of deep rooted weeds mo going on. 

Unnr reclamation experiments arc going on. 

2, DcmoHAlration trar/* f« the tiMrqjrc*.— 'Following ujKin result? obtained on tho Farm dcmonstiations will go on 
in tho villages to bring out the following points : — 

(1) Advantages of Saiotha sugarcane ova local tano in some districts. 

(2) Advantages of white flow end dcri cotton ovci the ordinary mixture. 

(3) Advantages of sowing cotton nnd maize in line 9 as compared with bioad casting. 

(4) Advantage of deep ploughing for feugmenne. 

(5) Advantage of hot w oat her ploughing for cotton and whrut. 

(0) To show that groundnuts when grown alone or when grown in a mlxtuic with maize is n paying crop. 


III.— DEPUTY DIRECTOR, CENTRAL CIRCLE. 

(B. 0 . Burt, B.Sc., E.C.S.) 

1. Cawnpore — Tho permanent experiments at tho Cawnporc Farm will ho continued during tho present yonr. 
The insults already obtained arc being roviowed and published, nnd tho experiments will probably bo modified. 

Variety tests of wheat, cotton, arlar and groundnuts will bo continued. 

Manorial experiments with cotton, wheat, migaicano, potatoes and maize aro in progress. 

Tillago oxporiments with wheat, cotton and groundnuts, 

Tho experiments In Umr reclamation will be continued. 

Tho testing of promising ftgricuUuial implements h> being continued. 

2. Vrau — Varloial tests of wheat, groundnuts, arfatr, gram tind juar will ho con tinned. Cultivation experi- 
ments with theso crops iuo also in progress on the four principal types of Bundelklmnd soil. 

Experiments with miscellaneous plants for waste land aro being continued. 

Experiments in tlio eradication of 11 kans,” a deep rooted gift^s foiming apermanoni difficulty in Bundolkhnnd 
cultivation! luo being continued. , 



3. At am . — Tho Ainu a Experimental Farm lias rcoontly boon opened in a typical w Pnrwa M soil tract in 
a new canal area. Tlio farm 1ms only Von patty" laid out and equipped nud preliminary experiments will bo 
limited to a study of tho increased varioty in cropping rondored possible by tlio introduction oF canal irrigation. 

Demonstration work will bo chiefly directed along tho following lines; — 

(1) Extension of Mu?affcmngnr whoat in suitable areas. 

(2) Introduction of groundnuts and extension of groundnut cultivation where already introduced. 

(3) Extension of Jaunpur maize in suitable aicas. 

(i) Advantages of hot weather ploughing for wheat. 

(fi) Advantages of sowing maize at regular intervals over broadcast sowing. 

(0) Demonstration of tho ure of various agricultural implements at agricultural show? and in connection with 
implement sub-centres, 

(7) Supply of early ripening arhar to suitablo dfstrictf. 

(8) Tho supply of sound wheat food in parts of Bundelhhnnd if circumstances still allow it to bo advisable. 

(0) Further, information will bo collected with reference to tho potato-moth, sugarcane-hopper and rlcc-buc, 

and demonstrations of methods of control given where posable. 

(10) Demonstration in tho removal of kans by heavy ploughs. 

Muoh of the demonstration work will bo in connection with Agricultural Associations and Co-opernlivo Credit 
Societies, Ono Distriot Association is doing useful work and several smaller societies recently formed in another 
district promise well. 


IV.— ASSISTANT DIRECTOR, EASTERN CIRCLE. 
(L. C. SitAiufA, M.R.A.C., P.A.S.I.) 


Varietal experiments with— 

(а) Sugarcane.— To test thoir relative merits ns «?ugrtryieldcrs. Jteora of Boftnre*, Kttaic^r of Partobgarh mid 
Mango of Shahganj have given the best results fo far. Thr^e will bo planted again and Urn seed canes from them will 
bo distributed among cultivators who arc dorirous of trying them. 

(б) Paddy. — To determine their suitability to tho locality. 

(c) Groundnuts » „ „ „ 

(d) Maize ,, >• it it 

(Jaunpur maize has ro far given tho besl ic*ulK) 

(e) Sann 7tcmp — To determine their commercial qualities, 

(/) irAftit.— * To determine tho best wheat from milling point of view. These experiment* me conducted 
under instructions of tho Economic Botanist. 

Mmdlttneoit* crop *. — Such ns Jaipur btjra, I'orrukbabad potatoes and Mauritius canes, which Imre given 
encouraging results so far, will bo tried on a huger scale. 

Cirfi twti on experiments with paddy crop,— -Different methods of cultivation ns to sowing and planting now in 
general use will bo compared till some definite results nrc obtained. 

Man lire v— 1 The trial of Ammonium sulphate, cotton cako and ceitein other manures, Bnch as nin cake and farm- 
yard manure on sugarcane, will continue. Tho green manuring experiments and trial of aim cake on potato crop 
will continue. Km enko ifl tho cheapest manure in this locality and has given very good results. 

Barren fond. — Tho trial of gypsum for reclamation of alkaline lands [Vtar) so as to render them fit for growing 
trees on thorn Will continue. Tho effect of this manure on &hi*ham and mahua plnnta fs a aery marked one. Tho 
experiments in ravines will bo kept up on llio linen mentioned in tho 1008 programme. 

Implements. — Efforts will bo made to get the cultivators familiarised with tho use of tho improved implcminte. 

Seeds. — Collection and distribution of selected seeds through tho agency of seed depute will bo continued. 

Tho business nt *ccd depfite lias constantly been increasing and a now depfit nt^ Benares has been added to tho 
li«t this year. 

Dcmonitrationf . — Agricultural demonstrations will be giren in shows as far ns possible. 

Insect pests and fungoid diseases will ho noted, their specimens collected and examined for identification. Prac- 
tical mensurcs will bo taken for combating tho grtus hopper, white-ants, rice -bugs and potato -moths. 

Mot weather Ullage — These experiments gave very good results in 1910-11 on tho Partabgarii Farm, but wire 
not continued this year owing to press of other work. These mil be taken up again next year. 

Eradication of Kaht it eel by ploughing up tho land with Watt ’a or Tnmwiesi ploughs, picking out the roots and' - ' 
runnors of the grass and burning them on tho spot will continue. 

Publication of a monthly Journal in vomacular will bo continued. 

Tho Benares Agricultural Station is being equipped and tho uniformity of the soil fs being tested. 


V.— ECONOMY BOTANY. 

(H. M. Leake, M.A., E.L.S.) 

1. Work on cotton crop js being continued on tho same lines ns hitherto, and it is hoped that tho earlier im- 
proved form* will shortly reach a stage which will make extended cultivation nnd field tests possible. 

2. The classification of tho provincial wheats will be continued on'tho lines laid down in tho previous programme, 

3. Tho co-operntivo experiments on tho effect of environment on tho milling and baking qualities of Indian 
wheats which are being conducted in collaboration with Mr. A. Howard, Imperial Economic Botanist, nnd of which 
tho earlier results arc now In courso of publication, are boing continued on nn extended basis. 

4. Tho examination Into the forms and distribution of Agave within tho province will bo continued. 

fi. The attempts to profitably establish lac on tho dhah of Door land which have been carried ont during the last 
four years indicate small prospect of ultimate commercial success but are being continued, 

0. Tho supervision of the biological side of tho college continues. 
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VI.— AGRICULTURAL CHEMISTRY. 


(G. Clarke, E.I.C.) 

h The supervision of the chemical side of fho college. 

2. Tlio investigations on the sugarcane? of the provinces which aie being canned out at the Partabgarh Station 
in conjunction with tlieJU'nstftnt Director. This work consists mainly of the systematic testing of 25 or 30 of tho*' 
mo-t promising varieties tilth special reference to tho outturn of sugar per acre, composition and purity of the juice 
and period of ripening. 

3. An investigation of the chemical side of the quality of Indian u heats at the request of the Economic BotanUt 
and the Imporifll Economic Botanist. 

4. An investigation, in conjunot oil with tho Deputy Director in charge of the central circle, by order of Govern- 
ment on tho offcot of fermentation on tho solubility of the phosphates of bones. 

5. The gluco'dde occurring nr Tepkroiia Candida . The practical part of this woik mill be carried out by tho 
Lecturer in Chemistry. It is considered important that tho teaching staff in their leisure time should bo given a 
piece of purely scientific research not requiring continuous attention in order to familiarise thorn with the modern 
methods of research. 


N 3. — PUNJAB. 

I.— DEPUTY DIRECTOR. 

(S. Milligan, M.A., B.So.) 

1. Qurdaspur Agricultural Station.* — Work on tho organization of this station was begun in September 1010. 

Tho preliminary work of levelling, laying out i oads etc., line been almost completed, but tlio buildings ba\ e not been 
begun. * 

Soil tests will ho undertaken during the current year, but a beginning of some of the main experiments will bo 
incfdc. Tho land is divided into two areas— (f) under dry cultivation, (it) undor irrigation from wells. The contem- 
plated experiments inolude soil cultivation, mamiru g and testing of crop varieties. The main crops will bo wheat, 
maize, sugarcane, gram and the summer pulse crops. A collection of varieties of cane from different parts of India is 
being grown. 

2. Distribution of American cotton seed.— Owing to the high prices ruling for desi lapas , the cconomio advantage 
of gro wing better quality cotton is at present doubtful. Tho area under cotton grown from seed distributed by the 
Department remains stationary. 

Distribution of Amorican cotton seed will bo oont'nued. 

3. Progress with regard to distribution of maobincs and implements continues to be satisfactory. Sales are con- 
ducted out roly by private firms. 

There is now less demand for practical classes at Lyallpur as new purchasers are learning from their neighbours. 
Heaping machines arc nearly all bought co-operatively. 

It is proposed to continue the special reaping cIubs before harvest and to inspeot tho work of now purchasers of 
ploughB, reapers and winnowers. 

4. Practical demonstrations at cattle fails will be continued. 

5. Organized village demonstrations of the value of r tor-cultivating the cotton and maize crops have been 
undertaken for the first time in the Lvnllpar District. It is proposed to continue this work and extend it to other 
districts where Conditions arc favourable. It is also proposed to give village demonstrations of the value of plough- 
ing in green crops in canal irrigated districts. 

0. WcH-boring .— The full staff for the 20 well-boring plants has been engaged and trained. 

There is not much demand for trial borings, and tho work up to date has consisted of tubing existing wells. Con- 
sidering that the staff is entirely now to the work, operations have been, on the wholo, satisfactory. The demand for 
boungi has up to date kept tho staff fully employed. 

7, Jieh . — The question is m tho hands of the Agricultural Chemibt, Punjab. 

8, General . The subordinate staff lias been somewhat strengthened during the last two months, but still lacks 

experience and tho development of tho work outside tho agricultural stations will necessarily be guided by tho pro- 
gress made by them. 


II.— AGRICULTURAL COLLEGE AND CHEMISTRY. 

(J. H. Barnes, B.So., F.I.C., F.C.S., A.R.I.P.H.) 

The educational duties connected with the Agricultural College will bo carried on. These will bo extensive, as 
the session 1911-12 is an important one, for it con&titutoj tlio third year of the College and at its end tho Diploma 
examination will be hold. 

Chemical work. 

1, General agricultural analysis for the Department and the general publio. 

2. The programme submitted in 1910 hns only been carried forward so far afi the ohomical examination of tho 

alkali'affcctcd areas of tlio Punjab is concerned, the nature of the salts and their extent. This curtailment of work 
has been necessary on account of inability to secure laboratory staff on the sanctioned scale of pay. Improved pros- 
pects lmvo been recently sanctioned (September 1011) and Inborn toiy assistants will be enter tained as soon as possi ble. 
It is proposed to undertake field reclamation experiments in which mole drainage by steam tackle wUl bo used. Jins 
scheme at present awaits confirmation by tho Irrigation Dopaifcmont, as some doubt exists whether the tackle can be 
moved about tho colon v. The proposals will then be forwarded to Government and an application mndo for funds to 
carry out the work, which it i s hoped will be in hand by the cold weather of 1912-13. The exponmont will be oon fined 
to the canal irrigated areas where "the land is commanded by irrigation water. A suitable site has boon surveyed. 
Full records will be kept of tho experiment, tho quantity of water required to remove the salts, the time taken and the 
qunntity of salt removed. The experiment will bo planned to extend over five years, and will include cropping 
experiments. _ t 

One of the features of the problem in the Punjab is tlio lack of drainage contour, and the experiment will include 
methods for dealing with the removal of tho saline drainage water. 
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Several subsidiary investigations connected with the aconmulafon of these salts in stiff soils and clay beds and 
iho ratuw and quantity of salts taken up by crops or affecting their germinal on on the experimental area will bo put 
jn hand ns soon as opportunity permits. 

3. An analytical survey of the sugar values of canca in the Gurdasput district will bo carried out. 

4. Analyses and advice for the Department of Industries with whioh tho Agricultural Department in tho Punjab 
is now amalgamated* 

5. Experiments connected with the seejwigo of cn nnl wa ter. Tho services of tho Agricultural Chemist have been 
requisitioned by tho Irrigation Department in the solution of tho problem. A lino of experimental enquiry has been 
planned out in conjunction with the Superintendent of the Canal Workshops. 

0. Tho valuation of the river silt as deposited by tho irrigation cannls taking water from the rivers Jhelum and 
Chenab. ' * 


m.— ECONOMIC BOTANY, PUNJAB, LYALLPUR, FOR THE YEARS 1912 AND 1913. 

(D. Milne, B.So.) 

Most of tho time will bo taken up by teaching dut o* in the College. 

Wheat*. — The wheats classified by the Imperial Economic Botanist have been multiplied to a field scale* They 
]m ve been tested on lands of fairly regular qua lit y , and notes of their comparative qualities have been recorded. Tlic 
wheats have now been handed over to a ( ommitteo composed of tho Deputy Director of Agriculture, Professor of Agri- 
culture and Economic Botanist, to discover their relativo suitabilities for growing in various districts of the province. 

Small plots of these wheats will still be grown in tho botanical area in order to supply pure seed of the types if 
required at any future time, govern) new types of wheat beyond those classified by Mr. How aid have been disco \ ered 
and these will he tested in duo course. A systematic search for now* types will bo continued. Somo crossing has been 
dono and work in connection w ith these crosses w ill be continued* 

Cottons.— Tho results of tho past few years' experiments show thatlridnoy, epeneo and caravoniea treo cottons, 
Egyptian cottons, Buri and Cambodia cottons arc failures hero. The most suitable cottons for tho Punjab at present 
nppear to be acclimatised American cottons and indigenous cottons. 

From a Inigo collection of co t ns selections have been made on the lines Jnid down on pages fi and 0 of the 
Lyallpur Agricultural Station Report for 1908-09. Some of these selections lm vo boon valued above middling 
Americans by the British Cotton Growing Association, Liverpool, and by the Chamber of Commerce, Bomba)" 
Several selections have been handed over to the Professor of Agriculture for trial on larger areas before being finally 
recommended to cultivators. Further selections will be made. 

It is important to know, if possible, the approximate rapidity* with which natural crossing takes place in cottons, 
us this may seriously affcot tho distribution of improved seeds. Some observations have been mode and it is hoped 
that it will bo possible to give more attention to this point. 

A collection of tho cottons of the Punjab and North-West Frontier Piovincc has been made and sorted down to 
a number of types. Specimen 0 cf tbeso nro now with tho Impoiiftl Cotton Specialist for opinion. It is hoped that tho 
sun ey of these cottons will bo finished soon. 

Cassava. — Cassava has bcon found to bo a failuro as a famine crop in tho Punjab, and oxporimonts havo been dis* „ 
continued. 

tfiife. — Good fibro has been grown at Lvallpur, but tho high price of labour and tho low outturn of fibre got from 
ordinary zamindari lands make tho juto crop muoh less profitable than tho ordinary crops grown here. Experiments 
havo therefore been stopped at Lynllpur. 

Groundnuts. — A collection of tho groundnuts of Bombay was obtained, and trials havo been made at Lyallpur 
and Rowan* Thoy wore a failure in Lyallpur, but did better in the sandy soils near Rmvari. Further trials will lio 
made near Rowan and clsowhere. 

Dale cultivation. — Tho western side of tho province appears to bo woll suited for date growing, and somo good 
dates havo beon grown in Multan, Muzaffargarh and Dora Ghari Khan districts for a long time past. When properly 
looked after in a Buitablo locality tho crop appears to bo an extraordinarily pioGtablo one. At present tho average 
quality of tho dat© fruits grown is very poor owing to tho trees lmv i g been grown from the seeds. No hand fertiliza- 
tion is dono ; therefore about 50 por cent, of tho tices are males. The Go\omnient tax on fruit-bearing female date 
trees in tho throo districts nbovenamod is estimated at about Rs. 71,410 per annum. So that if hand fertilization 
is introduced and tho useless males nro replaced by* date-bearing females, there would bo a gain of npproriniatol) 
Rs. 71,419 por annum in Government revenue with "practically the same number of trees growing os at preseut. It 
is also estimated that the value of tho average quality of tho fruits can bo multiplied two or thicc times by plant- 
ing suitable offshoots, and thnt tho areo undei cnlti\ntion can bo very Iargoly extended. Work on improving date 
jpulturo has been started, and will bo continued as far as time and staff will permit. 

Cryptostegfa yrandi flora . — Experiments in grooving this now robber plant havo bcon started, and will bo attended 
to as far as possible. 

Fruif collodion and experiments . — A collection of fruit trees of tho provinco has bcon started, and small variety 
and cultivation experiments on fruits on tho lines of those of tho Imperial Economic Botanist have boon laid down 
chiefly for tho information of students. Theso will bo continued. 

Teaching collection. — A collection of plants of biological interest oi economic importance has beon started and 
will Jtoadded to. 


?■ t IV.— AGRICULTURE. 

<** 

(W.'Roberts, B.So.) 

Most of tho timo will bo taken up by teaoldng duties in tho college. 

It is expeoted that a vernacular coureo of about six months* duration or less will be given shortly and as such 
a course will be almost entirely in agriculture, personal attention will be essential. 

2. Tho students* farm has nowr attained its final aroa of 40 acres. It has boon almost completely laidout in plots 
for students, demonstration areas for showing various orops, methods of cultivation, oto. 

3. Tho Lyallpur Agricultural Station is also under the charge of tho Professor of Agriculture. The experiments 
detailed in the cropping schomc will be continued, tho chief items boing — 

(a) Green manuring experiments. Very hopeful results are being obtained from these, and it Is proposed 
to continue and extend them. , 

(h) Comparison of desi and furrow turning plough*. 
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(c) Sub-soilieg for* sugaic&no and cotton. Results have. been ineonolusivo in the past owing probably to tho 

aiea selected being unsuitable. , 

[d) Mnuurial experiments. Tho Ca (NOg)* experiments will bo discontinued, as there is no likelihood of this 

manure paying in tho colony. Other manures are being tested with a view to getting moro inform a- 
> tion about tho sod. 

M Water requirements of crops. It in hoped that this work can bo taken up shortly as ,soon as tho farm 
v ator-BUpply is in a satisfactory state. 

(/) Variety experiments chiefly with wheat and cotton on a field scale. 

Wheat . — The Punjab v heats handed o\or by tho Economio Botanist will bo grown again. Numbers 1 to 7 
ha\ o been distal dcd. The remaining 18 types will bo grown at least in one-aero areas. Types 9 and 1 1 
appear to birtho most suitable for tho western canal colonics, and are being grown in largo quantities. 
Cotton . — Six American and three deni cottons kavo boon handed over from time to time by tho Economic 
Botanist Of iheso four American and two dcsi varieties ato still grown. Types Nos. 6 F and 4 F 
(American) aio grown in areas of eight acres caoh and tho others in ono-acro areas only as in tho case of 
wheat. Tlio agiioultuial properties of these varieties aro being observed, and it is hoped to get dofinlto 
information shortly about tho water requirements of thoso varieties as compared with tho oi dinary 
varieties grown by the zamindars in tho colony. 

{y) Miscellaneous experiments, such as spacing and thinning of crops, etc., otc. 

4. Trials of now implements, etc., will be continued Tho machinery depdt work has now’ almost entirely dis- 
appealed, as private firms aro dealing m almost all tho implements recommended by tho Department. 

5. Poultry breeding. 

# Exotic biceds have dono badly and do not appear to bo able to stand tbo hot weather of May and June* Tho 
deni varieties will be studied further with a view to improvement by selection and possibly crossing with the exotics. 


4— BOMBAY. 

I.— DEPUTY DIRECTOR, BOMBAY PRESIDENCY. 

(T. P. Main, B.Sc.) 

Crops. 

1. Cotton , — Tho remarks made in tbo la^tprogiammo regal ding tho objects aimed at in the work upon this crop 
hold good, but there has been a considerable development m introducing impio\od forms into general cultivation 
among ryots. Tho roost important steps taken in this respect have betn in co-operation with tho Bombay tiado who, 
as the result of information published by tho Dnoctor of Agricult uie, summoned a mooting of its monitors jeprcBen- 
tativo of tho leading cotton associations in May last at which tho Diicctor and the Deputy Dneotor W'ero present to 
consider an claboiate scheme of controlling largo areas of land in several parts of tho Presidency whoro improved seed 
and scientific methods of cultivation would bo adopted and the whole kept under closo supervision. 

At tho meeting in question it was decided to make a start at one centre, vis., in the ncigkboTukocd of Sumt, anil 
tho general anangomouls agreed upon may be summarised as follows : — 

1. That tho representatives of tho Bombay cotton trade would foim a syndicate whoso special function would 

bo to assist in the introduction of improved ootten into general cultivation on a large scale by render- 
ing spociol assistance m tho marketing of the produce. 

2. That providod tho Agricultural Department could ariango to have 8,000 acres sown with improrod seed or 

at least sufficient area to supply a minimum of 2,000 bales of cotton, tho syndicate would purchase the 
seed cotton at a rato of 6 per cent, abovo the current maikot rate for local cotton. 

3. That providod the scheme wore found to woik well, tho syndicate would bo willing to contribute towards tho 

establishment oharges incurred in connection therewith. 

4. That tho Deportment should purchase back tho seed contained in tho seed cotton bought by tho 

syndicate. 

Accordingly the Department has distributed 162,418 lbs. of seed among several groups of villages in the neigh* 
bourhood of Surat, and it is estimated that an area of 10 to 11 thousand acres has been succssfully sown with this 
seed. It is anticipated that the departmental control of this work will absorb a largo share of time. 

A beginning has been made in Khandesh to distribute seed of Roseum cotton on a largo scale, but tho present 
unfavourable season will put a cheek on this work. 

Similar work is being done with Broach and Cambodia cottons in tho west and east respectively of the Southern 
Maratha country, and a very successful auction sale w'as again held by tho Department in the month of May last at 
whioh cultivators of Broach cotton scoured handbomc prices for their produce. 

2. Wheat and Jo war . — Work on these two ci ops continues on tho lines explained in the previous programme, 
but there has not yet boon timo to produce improved strains among the varieties of these crops. 

3. Groundnuts, — Work in Guzerat and Khandesh has reached tho stage w lien the most suitablo variety for the 
local conditions prevailing in these tracts has been definitely ascertained* Tins is Spanish peanut, and its special 
advantages are (1) early maturity which enables its cultivation on tho rainfall alone without irrigation, (2) 
relative cheapness in harvesting operations owing to its hubit of concentrating all the nuts close round the base of 
tho plant. 'Jno best variety for the Southern Maratha country which has a longer season has still to be ascertained. 

4. Tobacco . — Tho qualitative experiment with potash manures referred to in last programme has been started 
and American and Turkish tobacco varieties suitablo for cigarette purposes arc beiug tested on the Nadiad Farm. 
Cultivation under shade showed that the texture of tho leaf could bo profoundly altered, but itis considered premature 
to follow up this lino of work until the above experiments liavo yielded definite results ; moreover, it would appear 
that the cxpeiibo of shade cultivation is prohibitive. 

Progress in bam curing is checked owing to tho need felt foi an export eurer. 

5. Potatoes . — Experiments with a great many varieties of pctatcos from different parts of the United Kingdom 
and India lia\ o been conducted at Bclgnum and Dlianvnr, but it appears that no no of these maintain their high quail • 
tics and hence fresh seed is required to be imported at short rnterva lb. On the other hand fresh Italian seed which is 
commonly used by cultivators gives very good results, and as thcro is an already existing import trade in 
Uti8 variety it does not seem possible to materially improro upon tbo seed supply of this crop. Cultural 
and mammal experiments upon this crop aro being continued, but no striking results baio been obtained other 
than those previously reported* 

0, Other crops . — Selection with tho principal objeot of increasing tho pro likeness of a number of other crops, 
Buoh as maize, fur, fib gram, castors, etc., is in progress on several farms. 

g2 
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1 iFtUagc— Deep cultivation Or ploughing deep iutli an iion plough which inverts the toil lias been under 
investigation for some years nl Sural and Dlnilui and more recently at Dhnrwnr, and the general conclusion aimed 
at so far is that black cotton soil cannot with advantage bo so treated in preparation for cotton provided the land 
is in clean condition The reason for this is that the land cannot be again reduced to tho necessary state of tilth 
before tho season for bowing arrives, even though tho ploughing U done « months hcfoio that timo ; and the result is 
tJmt tho crop must cithor be sown in n lough seed bed with consequent had geinunation or the bowing deferred to a 
late date which is generally not desirable. Black cottonfsoil, moreover, is y ciy retentive of moisture and in a very 
wot year ploughed land is apt to hold too much moisture which actb od\erbely on tho pioper opening of tho 
bolls These advantages aro not felt bo much in tho case of ccieal crops such as Jowar. 

Better results hav o been obtained on rahi crops such as wheat at Dliarwar and Gadag, but this is to be expected 
as the land remains fallow during tho rains and henco a good seed bed can bo prepared* In tho ease of this latter 
crop an effort is being made to apply tho principles of u Dry farming,” but it is y ct too early to report results. 

8. flotations. — The most effective rotation crop on the black soil of Surat appears to be groundnut Its offocta 
arc \ cry marked for at least tu o years on tho succeeding orops of cotton and jow ar. In 1010*1 1 a diy crop of jowar 
taken after groundnut yielded at tho rate of 2,500'lbs. of gram and 0,000 lbs of kadbi. In Kliandcsh til appears 
to bo ono of tho best rotation crops for cotton, butitis rather a risk}* crop. Bare fallow' was not such a profitable 
rotation for cotton as 6n;n» ttdtd or til in Kliandcsh last y car. It 1ms further been pro\ ed that in Kliandcsh excel- 
lent crops of cotton can be raised for at least four y ears continuously Without any rotation* 

0. Manures.-— Among bulky manures (upon such orops as cotton, maize or jowar) the most promising results 
have been obtained with poudrette and molru refuse. Efforts to introduce the fomcr among cultivators have not 
been rewarded with much success owing to tho prejudice against its use, but it is hoped to gradually wear down 
these objections by demonstrating the \aIuo of this manure upon tho departmental farms. Owing to the K 
high price of cake manures experiments with theso upon ordinary dry field crops are being discontinued. Among 
artificial manures nitre appeara to be tho most effects e, but at present prices it barely leaves a margin 6f profit on 
dry crops. 

10. Implements. — One of the fundamental difficulties in the path of agricultural improvements in this 
Presidency is tho foul condition of the land which is hide bound with deep rooted tenacious weeds ovor vast 
tracts in all parts of the cultivated area. Hundreds of iron ploughs have been introduced by tho Agricultural 
Department, but although these do good work they not infrequently prove inadequate when attempting 
to clean such lands“for the first lime; moreover tho supply of cattlo is not sufficient to enablo cultivators 
to use these implements to the full c\tcnt. It hns indeed been realized for some time past that mechanical 
ploughing in somo form or other Jins become a necessity* Steam ploughs would probably bo the most 
suitable plant for this purpose, but they require a large capital outlay and lienee by way of making a 
beginning it was decided to introduce one of Messrs Bajac’s ploughs from Pra nee where l hoy had been Been 
by the Director of Agriculture. Those ploughs are made on the balnnce principle and are drawn alternately by the 
cable attached to two windlasses at either end of the field which are worked by bullock gearing; this gearing is 
mounted on a wheeled carnage w Inch runs on fetcol mih. This plough has been found to do excellent w ork penetrat- 
ing fully 16 melius deep, whilst the width of the furrow is also about tho fejimo dimension. It is but natural that a 
plough worked in this way should travel slowly, but slowness scorns to be Sts only serious defect. About oue-fouith 
of an acre can bo ploughed in the cotuso of a working day of 8 to 0 hours Ono man is required to stcar tho plough, 
while one pan of bullocks with their dmei is required at cmh geaiing. The cost of this plough complete with gear- 
ings is Rs. 3.100 landed m Bombay, and it is estimated that the cost of p’oughmg nn acre of black cotton boil 16' 
deep is Rs. 22 as againbt Rs. 16 foi ploughmg with a direct drawn iron plough which would not go nearly so deep, or 
Rs. 40 for digging by manual labour. It is piopo-cd *o obtain other tillage implomonts such os cultivators and 
harrows and to hare these worked by the fame gearing, and this will solve one great difficulty hitherto experienced, 
tiz , the impossibility of working any implement on recently ploughed black cotton soil owing to tho Inability of 
cattlo to walk ovor tho huge clods. Largo oultivatois have already shown thcii appreciation of this implement, 
and arrangexuents have been made to hire it out for a monthly charge of Rs. 100 mcluJmg a man m charge on, 
say, Rs. 12 per mensom. 

11. A mowing machine of the “Thistle pattern '* manufactured by Messrs. John Wallace & Co. has been in 
traduced into Lower Guzerat and a nati vo firm has taken up the agency for those machines. This machine is substan- 
tially built and costs £13 in Glasgow. It was found possiblo to cut an area of 4 acres in 8 hours with a good pair of 
cattle. 

12. Work will bo continued in regard to finding out the most suitable typo of plough foi various tracts in this 
Pjcsidoncy, and the value of the “cultivator ” as a substitute for tho plough under ccitmn conditions will he studied. 

13. Well-boring. — Tlus work will bo greatly extended m Northern Guzerat on account of the present famine 
conditions prevailing in that tiact: at '.present there arc 8 bets of Cawuporo apparatus at woik and steps are being 
taken to add another 20 sots. Tlus woik is proving very successful in certain localities and good supplies of viator 
aio being tapped at depths varying from 60 to 100 feet bolowtho well bottoms which are themselves 60 to 60 fcot 
below ground level. 

14. Preventive Entomology. — Campaigns against tho rico grass-hoppeis at Bclgaum have been earned on both last 
season and m the current season with very considerable success. Tho method of bagging has been adopted through- 
out and tho work has been financed laigoly by local subscriptions and partly by Government. Similar work has been 
earned on against tho Deccan grass hopper {Colcmanta sphmarioides, Bo?.), but with relatively less success. How r - 
over tho work will bo continued until defimto conclusions have been arrived at os to the efficacy of bagging for this 
grass-hopper. 

16. The system of destiojing haity catci pillar* (dwniAtfcfit memo) by a series of light trap has been adopted, 

but there seems to bo an objection to thus practice in bo foi that it attracts largo numbers of moths somo of which do 
not fall into tho traps with tho result that tho pest is liable to bo subsequently worse near tho Bpots where tho lamps 
were situated. ^ 

Attempts are being made to combat whito.ants by means of tho white-ant exterminator which is said to liavo 
givon good results in South Africa, but no dofinito result** liavo so far boon obtained. 

17. Poultry. — Experiments with Partridgo Wyandot tes and White Orpingtons at Surat indicate that theso 
breeds are delicate and only moderate layers under the conditions of that plnco ; theBo Inals will bo continued and 
perhaps other breeds will be substituted for those above mentioned. 

Practical District worh 

18. Tins takes the form of holding shows and demonstrations nt vauoiib plates throughout tho Presidency and 
also of seed and manure distubution both on sale and gratis nnd the giving of ad vice to land holders nnd etiHi valors 
on such questions as bunging land into cultivation foi tho fust time, green manuring, etc. The general conclusion 
about shows which we have arrived at is that they are usually" voiy expensive m addition to requiring a lot of laboui 
and time and aie associated with too great an element of tamasha so that tho practical results aro relatively small* 

On the othoi hand the holding of demonstration *< on farms and in the vicinity of largo fairs affords a ready 
means of bringing the Department into touoh with the maximum number of band fide oultivatois at the minimum 
exponso, and hence it is proposed in future to hold fewer shows and dovelop tho system of demonstrations. In 
addition to these central demonstrations it is arranged from time to time to ''end a demonstr&toi on lour to a 
number of villages to demonstrate any p&itioulai point, as foi example stooping of jowar seed to prevent smut ; t his 
latter mot hod of demonstration if dono at an opportune timo is perhaps tho most effective means of driving a valuable 
piece of information home to the cultivator* 
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19, Another useful pioco of work dono In connection with shows and central demon si rations is to seoitre a piece of 
Inn (I ui navanco near the site and there lay out a series of plots illustrating the advantages to bo derived from using 
good Peed applying artificial manures or adopting improved mothod of cultivation. On a limited scale no have 
o firmed jjrizes for the best cultivated fields sown with dop&i fcmcntal seed. 

Stops aro being taken to iirtioduco the oxoollent method of straight drilling teed practised in lower Guzciat into 
tho Southern Mara tha Country. Tor this work the bullocks as woll as tho driver have to bo carefully trained and 
honco a young pair of Catfclo havo icccntiy boen broken in on tho Dharwar Farm and trained in this method by a 
Guzorat expert, 

20. ErUcullurc . — Experiments with this industry have been checked in tho current soason owing to the famine 
conditions prevailing in Guzorat. 


II.— AGRICULTURE. 

(J. B. Knight, M.So,) 

Sugarcane. 

(A) Continuation of tho permanent manure serios for testing mineral supplies of nitrogen, the value of phos- 
phatio and potash manures and tho best combination of conccntiated and coatso mnnuios under the first. 

Sulphato of ammonia has boen found to ho a valuable souiee of nitrogen for sugarcane* It pays best whon 
ono-half of tho usual amount of nitrogen as oil-oako is roplaccd in the form of tho sulphate of ammonia* This 
means a dressing of A owts. per acie. 

Sulphato of potash incicnses the outturn of gul to a considerable extent. On tho last point it is found that it is a 
question of relative prices. 

Tho farm yard mamito (coovso manuro) can bo reduced to 12 or 15 carts and tho remaining nitrogen require- 
ments given ae cake in places wheio tho price of nitrogen in farm yard manuic is higher than that in concentrated 
ones. On the other hand if the faim yard manuio supplies ovor two-thirds of tho required nitrogen, tho yield is loss 
than when moio cake is applied, 

(B) Continuation of ibnier experiments . — -Tlio results up to the picscnt fix about 360,000 cubic feet of water as 
the amount required in the Deccan soil to produce tho heaviest crop and the niter ml of 8 days in hot Mcalhor and 
10 in cold is tho best. 

(0) Experiments to investigate faoton which afieot tho quality of gul. 

Tho work of tho first yeni was of a preliminary character. In 1910-11 the work was not taken up, but it has 
been taken in band ngnin in the current joai. 

The system of gul-malting has now been thoioughly studied and no have succeeded in gotting a standard 
method of boiling. \Vc havo abo fixed atandruds for judging 1 ho qualities of gul, as colour, Imtdncfai, taste, oto. 

Tho effects of different ays toms of manuring, different horts of soils, difioiont seasons of planting and ripeness, 
etc., will be obsoi vccl 


Cotton. 

The cottons of Sholapur and Ahmednagai aic being nmrijscd and tlic various types found, grown separately to 
sec which is tho most profitable. Alongside of these typos certain allied varieties from Central Provinces are being 
tried. 

Tho value of sulphate of ammonia, sulphate of potash, and mineral phosphates nlonc and in com hi nation is 
being studied. ' 

Ground-nut . 

The question of the extension of the area of ground-nut jb being much investigated w itii rpgnid to finding in which 
region the smaller and quick growing varieties like small Japan and Spanish will bo profitable. 

Some experiments to ascertain what manures would bo useful to ground-nut are in hand. 


Tobacco . 

Tho question of top-dressing tobacco with eulplmtc of ninrcon a is being investigated. 

Moisture Conservation {Dry Farming). 

Experiments in finding the best way to coneor\o soil moisUuo aro in band at two contros. Better ploughing, 
more frequent inter til logo and lower sccd-tato havo eo far shown most promising results. 


Rab. 

Tho rab work on a largo Scale is given up for tho prosont and tho results w ill soon bo worked up. 


IIL— ECONOMIC BOTANY. 

(W. Bubns, B.So.) 

1, Tho description, classification, and selection of important local fruit crops will bo continued- Study will bo 
made of tho soil, water, and manorial requirements of those crops, and of tho best methods of pruning, pack- 
ing, gm/fing, oto., in connection with thorn. The work w ill be divided among tho staff. Tlio Economic Botanist 
wdll personally study grapos and mangoes ; assistants will deal specially with pomegranates, guavas, papayas, citrus 
varieties, and plantain b. 

2. The following diseases are being investigated { 

(1) Grape vine mildew . — -Tho Economic Botanist will couduot spraying experiment? with Bordeaux mixture 

onnlfttgo scale. Tho botany and pathology of the mildew fungi will be studied by tho Assistant 
Professor of Mycology. 

(2) Castor rust and 

(3) a disease of papaya fruits will bo studied by tho Assistant Professor of Mycology* 
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(4) The botany of a now Uredino (Cyatopora Ole it,) will bo studied by the Assistant Professor of Mycology. 

<5) The smuts of bafri and jotoar u ill bo investigated by the Assistant Mycologist, wlto will also bo engaged in 
propagating tbo knowledge and practice of seed-steeping. 

(G) The Assistant Mycologist will complete the sun ey of tko distribution of red* rot of sugaitsi.e { Odklott ichvm 
falactunt) in the Bombay Presidency. Ho will supervise the distribution of good beed from specially 
planted plots in infected areas, and study the effect of grou ing good seed in infected soil. 

(7) The leaf-ear disease of lowar and lajn ( Sclcrospora graminicoh) will bo studied by the Assistant Myco- 

logist. 

(8) A disease of otango trees resembling that called 41 blight " in America will bo studied by the Economic 

Botanist and ono of his assistants. 

(0) Tikka disease of ground-nut and 

(10) Wilt disease of tur mil be observed as opportunity occurs. 

(11) Wheats trill bo bred in pure lines as a preparation for testing their rust-resisting qualities. 

3. The collection and multiplication of seed of likely wild fodder plants will be taken in hand. Study will bo 
made of tho composition of green ana ary fodaers from various ports of the Presidency. 

4. Search will be made for wild plants likely to be useful as green manure, seed collected, and trials given to these* 

5. Tho collection and trial of wild thorny plants as hedges will bo continued. 

G. The classification and description of nccs of tho Presidency * ill bo proceeded with. 


IV.— AGRICULTURAL CHEMISTRY. 

(Hakold H. Mann, D.Sc.) 

The following subjects aro already under investigation 

1. The rah system of rice evUurt in Western India , — Considerable progress lias been xnado in tbo investigrit on 
of this subject, tho results of which have bean embodied In a memoir now in the Press. There is, therefore, no further 
need to recapitulate thorn. Tho investigation will be continued on similar lines to these already initiated. As a riuc 
issue of this investigation, tho effect of various substances in removing tho sticky, visoious character frem soils is 
under examination, and a memoir on this subject is almost ready for publication* 

Tho object of this work is, filially, to devise a substitute for tho present very wastef ul rab Bf&icm, — and In the 
alternative, to find a more economical method of carrying out tho rob process. 

2. The salt lands of the irrigation areas of the Bombay presidency. — These salt lands have been considerably in- 
creasing in recent years aud it his become vital, with tho very large extension of irrigation canals in our black soil 
areas, to ascertain how far the development of talfc land and barrenness can be prevented. A report on the subject, 
so far as tho Nira Valloy Canal area h concerned, has already bcon published nfi a Bulletin of the Bombay Depart- 
ment of Agriculture. Drainnge, properly arranged, eeems to deal with tho evil, but the arrangement of the drains 
scorns to bo the vital matter in black cotton soil. 

3. The mUt of Indian eoics and buffaloes. — Ono memoir 1ms already been published on this subject, in co-opera- 
tion with Mr. Moggitt, and another is almost ready for Press. These, however, only open the subject,— and the exis- 
tence of a large civil dairy in Poona gives excellent facilities for extending tho work. 

1. The nature, properties, and more t cldc utilisation of snfltovcer oik — Safflower ii one of tho principal do* land 
crops, in tho driest areas of the Deccan. Tho oil is capable of much wider utilisation than it has hitherto had, as it 
is ono of the best of the drying oils — though, of course, far below lmtcod. 

5. The constituents of IM-vinc leaf and (heir variation*. — This has been undertaken with a view to improving 
one of tho most valuable and profitable of the gnrdcn crops. 

G. The composition of tcdl scoters in the trap area *, in me for irrigation and their variation* — The whole question 
of well waters, and their composition, is of groat importance xn the trap areas, where much of the soil is continually 
spoilt by tho uso of unsuitable waters for irrigation. 

Tlio investigation of these sub jeota will be continued, and it is not anticipated that time will allow the commenc- 
ing of much other work. 


V.— DEPUTY DIRECTOR, SIKD! 
(Got. Mahomed Abdtjb Rahman). 

The programme may bo divided into fi \ o sub-heads as under i— 

1. Experimental Work. 

2. Practical District Work. 

3. Inauguration of tho Agricultural Education. 

4. Reclamation of Alkali Lands* 

5. Miscellaneous. 


Experimental JT 7 <?ri\ 

There aro two experimental farms in working order and a third for Larkana District has been sanctioned and 
will bo started during the current jear. 

The experimental w ork will consist of— 

(а) Continuation of crop rotation system with special application to perennial irrigation. 

(б) Extended trial*) of long stapled cottons such ns Egyptian and American and other Indian varieties. 

Egyptian cotton could not, unfortunately, be given an extended and fair trial in the past ouiiig to the failure 
of tho Jamroo Canal. 

Cultivation of American cotton is extending rapidly and a large quantity of seed was distributed last } car and a s. 
considerable area will bo sown next year. 

(c) Trial on larger scale of leading varieties of cereals, pulses, fibre, and leguminous crops from outride tbo pro- 
vince. 



^ r 


■ 47 ' 

(d) Introduction of superior Lower Find and exotic cottons to replace the short stapled* growing in Upper 

5ind^ It will bo interesting to note that the cotton cultivation which was practically nil in Snkkur 
District is, owing to its eueccs9ful growth on the experimental farm, gradually but steadily making its 
way. - 1 

(e) To solve the problem of irrigation requirement 1 ] for rice and other dry orops. 

(/) Cultural, manurial, and varietal exporimonts with wdicatfl. 

> to) Cultivation of berseom on on extended senle as a best fodder and rotation crop. 

{h) Adoption of insect preventive methods both in orohnrd and cultivated crops. 

> Practical District Work . 

* Tho nine sub-stations^ with a seed store attached to each group, designed to sorvo, tho agriculturally backward 
tracts with regard to suporior mothodsof cultivation and growing of new and bfiltcr crops, will bo continued with an 
addition of two or three more. 

This probably is the best plan of bringing home to cultivators the successful, work of the Department, and the 
itinerant instructors arc fully and usefully employed in hold! ngdemonstmtions,<bstributiiig seeds and implements, 
and solving tho difficulties of land-holding classes. „ 

Agricultural shows and exhibitions are getting popular and will bo held on an extended scale. 

As a result of Successful demonstrations and shows, over 500 ploughs introduced by tho Department have been 
disposed of during tho current year and in some places the primitive Bindhi ploughs have been entirely replaced by 
improved ones. 

Inauguration of the Agricultural Education , 

An agricultural school 1ms been sonctioncd and will shortly commence its work with a view to differing agricul- 
tural knowledge among tho cultivating classes and thereby enabling them to improve their lands in general and in- 
cidcntly to tram hands for recruit meut in the Department. The otlcat of this education is bound to be marvellous. 


Reclamation of Kalar Lands , 

Reclamation of 400 acres of the worst Knl&rnt Daulatpur has been successfully carried through and it is pro- 
posed to wind up tho whole concern immediately after the Rabi crop (berscom) h harvested. 


Miscellaneous . 


Besides the work detailed above, tho^ Department has boon endeavouring to encourage poultry-breeding and 
rearing with ft view to obtaining better strain both for laying purposes and for tabic* Experiments are being carried 
out on the above lines with Bushire and selected country breeds. 


Tho concern is finding favour with aomhidars. 

Horticulture is also one of the sub jeots receiving attention nnd tho Department is gotting a largo number of 
orders from zemindars for cuttings ana seedlings of various fruit trees and vegetable seeds new ly introduced in Sind. 


5.— MADRAS. 

I.— DEPUTY DIRECTOR, NORTHERN DIVISION. 

(G. R. Hilson, B.So.) 

Agricultural Stations. 

7. — Bcllanj . 

Proposals will bo put up for tho abandonment of this farm, and if these are sanctioned, tho buildings alone n ill bo 
retained ; if not, the farm will be utilised for sow ing out on a larger stale improved types evolved at Hngari of the local s 
orops. 

IL — Eagari, 

Black cotton soil a/ra.— Selection work among tho crops locally cultivated, vis., cotton, sorghum, sazza (Pentiutehm 
tijphoideum), korra (Sftoria ifo/ica) will lie continnod. This has resulted, to far, in tho production of two improved 
typos of indigenous cotton and anangements are being made for their growth on a large scale, parti} on tho farm 
itself and partly on outsido land by agreement with tho owncis. 

Tho manuriftl experiments to tost tho eflcol of sheep penning regularly each year, mid of an annual application 
of magnesium sulphato, will be continued, as id so will bo tho Investigation of the reason fox a succession of korra orops 
resulting in a decreasing yield. 

Tht garden ,—* Tliifl has now been laid out. Tho objects aimed at here are tlio investigation of methods or culti- 
vation of garden crops grown locally, viz., ragi, tobacco, chillies, onions, sugaicanc, irrigated sorghum, in order to 
introduce possiblo improvements and also tho mtioduction of paying crops such as Cambodia cotton and ground-nut 
in order to induce the ryot of this difliriot to pay more attention to garden cultivation and thus safeguatd himsoll 
against famine. 

111. — Nandyal. 

Selection wotk in cotton and tmglmm will Iso continued. Three types of the foimor have boon obtained and arc 
being sowif out on a field scale to test their yielding qualities. 

Proposals have been put up foi the extension of this /aim, and if thoso arc sanctioned, tho land will bo got into 
order for experimental purpose?. 

Manurial experiments laid down this yem to tost tho effect of ahcop penning as compared with an application 
of farm yard manure will be continued. Tho culturat experiment to test tho effect of sowing cotton mixed with 
horso-gram wall be Continued. 

77.— Bezmda, 

Proposals have Hen submitted for tho closing of thhfaim ; if these aro not sanctioned, the lam will continue 
to bo utilised for tho production of seed of Cambodia cotton, oxotio maizes, and sazta fer distribution, 
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Y. — Samalkotta. 

Siigatcane . — Tho testing of tho now varieties ot sugarcano and of variations from tho local methods of culti- 
vation will ho oontinuod. Tho mnnurial experiments show that farm yard manuio is a poor manure for sugar cane and 
that tho application of chemical manures along with castor cake docs not make any appreciable difference. Thoso 
experiments will Ihoreforo bo altered and tho cffocls of applications of rliffcicnt kinds and quantities of oil-cakes 
tested. 

Tho lotation of sugarcano with dry i.r semi-drj' crops will bo g'von up. 

Paddy . — The cultivation experiments to test tho optimum seed rnto and spacing for paddy, and which have so far 
shown that \ciy closo planting for 11 doubles n result* in a pooler yield and that a seed rate of 200 Madras measures 
per aero is too hoavy, will ho continued. 

The manurial experiments will bo continued. 

Seleotion woik and tho testing of now varieties will bo continued both on ftlargci scale. Tho water experiment 
will bo continued. 

Dry aop*. — The cultivation experiment with turmeric will bo continued. Selection work in dry paddy and red 
gram will bo continued and mnizo will be grown foi distribution. 

Yl. — Anakapalle. 

Proposals have boon submitted nud a site ohosen foi a now farm in Vizngnpatam District. If thoso are sanctioned, 
tho work of laying out tho form and putting up buildings will be begun. 

VII . — District Work . 

(«) The experimental and domonfrlrntion plots in connection with pnti-mannu work will bo continued. 

(h) Demonstration of deep ploughing in Kurnool and ICistna Districts will be continued. 

(c) Distribution of improved variolic* of sugarcane will Iks continued. 

(rf) Introduction of ground-nut into Vizngnpatam and Gan jam will be continued 

(c) Demonstration in all paddy-growing tracts of the success of single transplanting paddy seedlings after buitahlo 
treatment in the seed bed. The demonstration plot under Xnnd^al tank will bo retained. 

(/) Distribution of Nandyal cotton-Med in Kurnool Di>tnct will be continued, the number of seed farms being 
increased. 

(g) Distribution of Hagari cotton -*ced in Bcllnry District will be begun and a seed farm will be started. 

{h The uso of a 1 per cent, solution of copper milphnto a* a steep for sorghum will lie advocated. 

(0 The planting of sugarcane In rows and paying greater attention to drainage will continue to bo ndvocatcd* 

(?) Green manuring for wet land crops will bo advocated. 


II.— DEPUTY DIRECTOR, SOUTHERN DIVISION. 

(n. Southern, B.A.) 

Koilpatti Agricultural Station. 

(1) Indigenous cotton . — The work of selection will be continued. A very favourable report 1ms been received 
from the Imperial Cotton Specialist on some of last 3 car’s sclcctione, and, as the crops grown this year from thoso 
selections have also given good results, it is intended, this coming season, to sow their *eod on a form crop scale. 
Owing to natural infer sc fertilisation of cottons, it hns been found to bo v\ ry difficult to fix types j it therefore seems 
probable that periodical selection vvi*l bo necessary to mnlntnH the qua lit. v of lint. 

( 2 ) Spacing experiments will bo continued, the results at present lieing inconclusive. 

( 3 ) Deep and shallow ploughing . — This experiment 1ms been worked in conjunction with tho rotation experiment ; 
this jenr however that part of tho field which has lieen getting shnllow cultivation only hns become so foul with 
Hanah grass that tho experiment has had to bo given up. Thus the results are all in favoui of deeper cultivation* 

(4) Mixed cropping InnU, both with cumbu and cotton sown with the drill, will this year 1 k> made, the object 
being to test the yields of the main orop as nffoclod by the mixture. 

(fi) Cumbv {Pcnnmtum typhoidcum) — As none of the introduced vnriet ies under trial show nnj* mnrkcd superiorit v 
to tho local variety, more attention will, in future, ho givui to the improvement of the latter. Local cumbu seed will 
thcroforo tliin j T car l>c sown with a view to getting n ciop for selection purprre*. 

( 0 ) Chotam . — Previous attempts to grow cholnm for grain in this tract have alxx-ajTi failed. However, a variety 
from Coimbatore black soil was intro lnccd la*t year which set grain, but owing to the prolonged drought the grain 
never filled. This vnnety will ngam be tried this 3 ca*\ 

(7) The manurial experiment 1 will bo continued on the same line*. *> 

Koilpatti rtd soil Lloel —Tho work on this portion of the farm will bo continued on similar linos to thoso laid 
doxvn lost year except that the experiment of green manuring garden crops will lx* tried. 


Palur Agricultural Station . 

(1) Ground-nuts . — Tho variety 1 experiments will be continued. At present, however, none of the exotic varieties 
ha vo yielded as woll as tho local Mauritius variety*. A trial was last 3 ear made w ith seed of local Mauritius groundnuts 
obtained from different parts of tho Presidency/and it wns found that tho imported seed yielded better than the local 
seed. This trial is being continued this year with seed saved from last year’s crops. 

(2) Dotation cxjfcrimcnts on drtf land. — The cereal ground-nut experiments will be continued in order to test the 
valno of tho rotation, vis., a cereal followed by* ground-nut in one year with Die Fame lotation spiced over txio year*. 
The results already obtained, which howover Toqpire continuation, worn to show that tho mixed cropping is more 
profitable, also that a change in the eeTOftl gives better results than the same cereal each year, 

(3) An experiment is in progress to find n suitable crop to rotate with irrigated ground-npt*, and, of tho several 
crops under trial, Cambodia cotton has been found to be the most suitable. This year’s ground-nut orop on land, which 
was last yrar under Cambodia cotton, has given a better yield than crop* on similar land which has been Under ground- 
nuts for sovoral years. Other exotio cottons, including Sea Hand, Amorican Upland, and Bourbon, which have 
also boon tried on irrigated ground-nut land, Imvo not given 6 uoh good results. Their failuio, how over, may ho 
duo to the foot that they were not sown at tho right time: this year some plots will bo sown before and others after 
tho heavy rains of the north-onst monsoou. 
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(4) Ccreat, Tho experiment A dealing with tho cultivation of new varieties of dry land cereals will bo continued- 

wU^nSaSSSf^' Amenta Continued. So far the results go to Allow that a bulky manure, 

app ed to a field which has l>con manured with cake in tlio previous year f gives very good results. 

t _ },i!! Green vumu ra?.~-Snrm hemp (Crolataria juneea) and Bhainoha (Setbania aculcafa) have proved themselves 
rn»«?.2ll^2# i U 2 CC * 8,ful of }h* vaB ? l ' a 8** e n manuring crops which have been under trial The practioo of green 
S**™? an rri»i ai *\ 8 lfl fi P watBn f* end, to moot tlio demand for Blwincha wed, it lias been found necessary this year 
to rent 30 acres of land near Palur for the purpose of growing a Bhainoha crop for seed. 

(8) Spaci n g experiment*. There is no need to continue this experiment further as it has now been definitely shown 
planting pays. TCio entire paddy land, therefore, has thin year been planted with single seedlings. 

‘ In P Intrc of thl3 > 11 now experiment will be commenced in order to find out bow far it is profitable (t) to supplement 
* lnAnuw cr °P VI «J ftn ^lijer on single crop lands j (if) to supplement the residual mammal value of 

a greon manure crop with an artificial fertiliser on doubto crop lands after the first crop has been harvested. 

(0) The variety tofswiU bo continued. < 


Taliparamba Agricultural Station . 

(1) The study of the popper crop will bo continued on tbc lincB originally kid down. 7 

* i® i*®Wy*—-Tho spacing experiments havo bcou given up this year and tho wholo area has been planted with 
single i seedlings. Tnamof various Green manuring crops will bo continued. Cow -gram, a quick growing crop, which 
ran oo sown With the Apnl-May show era at the same timo as the paddy nurseries and is ready to he ploughed in 
wfion the monsoon breaks in June, has at present given tho most successful results. 

ti ^ , ?? rc ?!!f**^‘^ rrir * 0 ty experiments will be continued. A larger area lwa this year been planted with 
isarbadoeBiso. 208 canes, as there U a largo demand for this variety, which will probably supersede Rod Mauritius on 
(he West Coast, on account of its short sturdy liabit, which does away with tho necessity of using props to support 
c 2!J 03 r J 1 ® Cultivation of sugarcane is now spreading rapidly and there seems to bo a great future for thfe crop on 
priva^^ip^kdduak* 1 * 011 mi foiling pans, cto., are being purclmscd by Agricultural Associations ns well ns by 

(4) Bn/ land cultivation — Tho object of this portion of tho farm lias been to a great extent accomplished. It 
was desired to show to tho ryot that the more level portions of the latorite lull soils, which nro usually under fugitive 
cultivation, can bo permanently cultivated, with pTofit, if a suitable rotation is adopted. Very profitable crops of 
ginger ( cmUics, ground-nuts, and hill paddy have been obtained, and manj r ryotB in tho neighbourhood have now 
taken up this method of cultivation. This work will bo continued on the Bamo lines. 


Work outside the Agricultural Stations . 

(M <?^knfmprou»»ienr.— The area under seed farmA in the Tinnovolly District will this year bo further reduced 
to 400 acrcfl, as results have shown that, when good seed has once been introduced, ryotB will tnfcocuro to get eecd for 
tncmflolves from their crops- Owing to this it will bo possible to do vote more timoto tho spread of drill oultivafion 
ond deep ploughing. Tho work will otherwise bo continued on tho same lines ns last year. 

(2) The work In connection with tho introduction of green manuring crops and tlio improvement in paddy 
cultivation will ho continued this ycoT on tho samo lines in the Cauvery Delta. In this neighbourhood several Arcln- 
median screw water lifts havo recently boon cold in localities where the baling basket or wooden scoop is generally in 
uso. Though no satisfactory trial has yet been made with there lifts, it is believed that they can do double tho 
work of n plcottali. 

(3) Work of a similar nature has this year been begun in tho Periyar tract, whew there is a great scarcity of green 
- lcavos- 

(4) On the West Coast tho extension of sugarcane cultivation and permanent cultivation of drylands will be 
continued, in the Wynnnd, where the demand for greon leaves for ginger cultivation is so great that tho paddy 
crcpiffnptloboncgicotod,an otfortwill bo made to Introduce the practice of green manuring paddyknda with cow- 
grant. 

(6) Afl Cambodk cotton is now spicading so rapidly of its own accord, it will bo unnecessary this year to devote 
much timo to this work. 

(0) Wherever possible demonstrations of implements will bo made. Tho demand for iron plough b in tho Tan jore 
District and for suoh implements as tho harrow and Sind plough in South Arcot atUI continues. 

(7) In Salem and North Arcot Districts tho work will bo continued on tho same lines os kst year. 


III.— AGRICULTURE. 

(R. W. B. C. Wood, B.A.) 

1. Educational work at the College . — Tbo usual routine will bo continued : ns this bns not before been presented 
to tho Board, tlio following summary may be given- The Principal is responsible for the whole of the teaching in 
Agriculture, Xhcoretieol and Practical, Veterinary Science, nnd Agricultural Engineering, with (ho assistance of a 
staff of lour, two of whom tenoh the two last-mentioned eubjcols, while of the other tuo, tho Chief Assistant super- 
vises tho work of tho first and second year classes {eighteen hours n week field work), and corrects their observation 
noto books, whilo tho last man supervises tlio work of tho third year. Tho Principal also takes the third > ear students 
For two district tours each year, which are not only of great educational advantage to them, but servo to keep him in 
touch with district conditions and work. The lcoturcs delivered by him hare not yet reached a state of finality and 
wifi need a good deni of revision during tho coming year. It ia hoped to prepare tv small Agricultural Noto Book 
during tho year on tho lines of MoConnoll’s Agricultural Noto Book, suited to South Indian conditions. Tbo Museum 
will. It la hoped, be fitted up shortly, and the work d£ acquiring and preparing specimens will bo attended to. 

2. Farm management.— T\\o area under crop at tho Central Farm Jsnenriy 400 acres, muoli of it carrying two crops 

a year. It In managed by tho Principal who Is ASMsted by a Farm Manager and three Assistant Farm Managers and 
contains, besides mimorous experiments, plots cultivated by and for tho students. Timo will not permit of very 
extensive or ca reful experimental work, but tho following lines may bo briefly noted j — * J 

(a) Seed sefccfion^— This ot present has boon mostlBucecssful in tho enso of paddy ( Oryza sahtn) • but in tliia 

and other crops tho assistants do not yot possess sufficient aptitudo for tho work, and little real progress 
may bo expected until the timo can be found for clooor personal supervision. Attention will be paid to 
lids during tho coming year. 

(b) Jfrtnimal experimented With paddy (Otyta aatirn), these havo shown tho need for phosphatio manuring 

and In conscquoneo largo quantities of tills will bo used for this crop. Equivalent quantities of nitrogen 
In different forms will bo applied to sugarcane and ram (Ffctwtne coraeawa) to compare the poima- 
nenco of thdroffeot, The ponnanont monuriat plots will bo maintained s tho results are Just beginning to 
bo yisiblOj 
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(e) Dairy trorl *— Ilio lines on which this will bo run are not yet eottlcd And a good deal of preliminary experi- 
ment will liavo to bo made. Tho Principal hopes to take n courco of dairy work when on Btudy lenvo 
during tho coming year, 

(d) Cultural experiments . — These mil bo arranged to try tho effect of n green roonuro crop both on net and on 
irrigated land 1 ?. Tho latter is a now departure and is promising. Tho country plough i3 still tho most 
generally useful implement, but a ridging plough has been found successful. Transplanting experiments 
have shown that wiilor planting of well dovelopod plants is hotter in tho case of paddy, and tho sybtem 
will bo genomlly adopted on tho faim. Tho best spacing will, howovoi, I cum in an objoct of experiment. 
Tho ridge nnd furrow* system of growing irrigated crops has parsed tho experimental stngo and will bo 
generally adopted on tho farm. 

(c) Miscellaneous . — A trial of a powor-drivon disintegrator will bo bold during tho year for the pm peso of mak- 
ing bonemoal on a small scale, Thero nro many ryots who now own oil-engines for which the work 
of lifting water docB not find sufficient occupation, and they could possibly find in tho manufacture of 
bonomeal a remunerative way of keeping tho engine at work. 


;■ nv- : economic botany. 

(C. A. Barber, M.A., F.L.S., D.So.) 

1. The Government Botanist nil) deliver n coureo in Agricultural Botany, the elementary (caching hclng rcte* 
gated to an assistant. 

2. Ho mil have general control of tho Botanical AssiManta and will devote special at lent Ion to tho preparation 
of tho herbarium collections for foru ardal to Mr Gamble at Kew* It is proposed to write a flora of Madras and the 
natural orders will bo cent over in succession as required by Mr. Gamble. 

3. The Government Botanist has the general control of tho rntomological Atstetanta, although it is hoped that 
this work will early bo taken over by tho newiv-nppointed DntomolopiM, Tho work frill chiefly consist- In the con- 
tinuation of tho investigation of the South Indian crop peMs in tho various difttrieK There will also probably ho a 
continuation in tho campalcu against the Deccnn grasshopper on which ono n^iatnnt if »t present engaged. The 
work recently started in erbcuUnre will also bo continued, and, boridei forming a centre for information on this 
subject, an attempt will bo made to dotcrmlno if this industry can ho profitably Introduced into South Indin, 

4. Tho upkcop and extension jf the botanic pardon nnd tho general care of the tree** and shrubs plnntcd out on 
tho College estate. 

0. If time permits tho Government Botanist proposes to do vote some attention to the study of seeds with the idea 
of evolving romo method by which bazaar seed can bo quickly sorted in order to purify the crop of tmdcslrabl# 
forms * 


Y. — AGRICULTURAL CHEMISTRY, 


(W. H. Hamuson, 3L Sc,) 

1. The number of samples received from persons outside tho Department is rapidly fncrcoauur, and as this 
constitutes one of tho means by which tho Interests of the cultivators in the Department in im)U«ed, such work trill 
bo encouraged as much as possible, especially as an increase in tho staff has rocently been sanctioned, 

2. The lectures in 1’hyslcs will, In future, bo given by a member of the Agricultural ChemistV staff, and it is 
proposed to substitute a scries of lcoturcs on Agricultural Bacteriology in place of the present series on Soil Thyric*, 
as tho latter aro given In another rones of lectures and ovcrlapirfng ensues. 

3. Work In connection with research and Investigations has been considerably hampered by tho fact that no 
assistance was available to relievo tho Agricultural Chemist of tho more preparatory nnd mechanical portions. Th* 
sanctioned mcrraco of staff will now permit of this being dono nnd also work in connection with the pot-culturo 
house. 

4. Daring the past two years constant analytes have been tniulc of tho pares given off from paddy boUf, and 
considerable changes in composition and their relationship to tho period of cultivation lm\o been made apparent* 
Consequently attention will now bo mainly directed to elucidate the effect, if any, of the crop on tho composition of 
the gas. 

In addition to tho above, paddy soil has been examined bacteriologually and several specific onrnnfans have 
liccn isolated which bring about tho decompositions of particular ty pcs of organic matter. Work on these lints will 
be continued, but tho greatest attention will bo paid to thoso fermentation** leading to lc*a of nitrogen. 

G. A general soil survey has boon made of the more acceptable portions or the KLMna Delta with the remit that 
the portion irrigated from the Godavari ha* a different compaction to that irrigated by tho KMnn,and a different 
system of manuring will probably bo adopted in each ease, This surrey will be extended to tho central portion of tho 
Delta and In addition a similar roil surrey will be commenced In the Tan j ore Delta. 

0. In conjunction with tho Deputy Director of Agriculture, Northern Division, on investigation was carried out 
m tho Kislna Delta, its object being to Induce the ryots to utilize Indigenous manures in place of patli-mannu 
(rannurivl earth) which is now very scarce. By mcane of experimental and demonstration plots, nnd the free dis- 
tribution of manure, tbo object aimed at appears to have been nltained, as a firm of manure manufacturer* lmvo now 
started dopMs for the supply of manure. It does not appear probable that tho Department can do much more In 
tills direction, but iho experimental plots will bo maintained for several jrare, as tho results obtained aro likely to 
throw considerable light upon tho nutrition of paddy under swamp conditions, * « 

7. A largo number of samples of black cotton soil from various parts of the Presidency have been examined for 
their manurial constituents and a connection between their mineral composition and tho Underlying strata has in 
most cases be on established. As this work will probably lead to a knowledge of tho formation of such soil** It will be 
continued. 

8. The silts of tho Klstna havo been fully examined and reported upon. If other work permits, tho silts of the 
Clauvory will bo examined. 

0 Tho pot-cult uro house Is now completed, and It is proposed, In tho find Instance, to study the effect of mag* 
ncsium manures on cortaln types of black cotton boil. Tho evidence obtained from some small field experiments goes 
to show that under certain conditions the y icld from tho crops is materially affected. Apart from the above, problems 
connected with the manuring and nutrition of paddy will bio studied. 

10. The composition of South Indian crops, chiefly from the point of view of their mineral constituents, will, If 
possible, also bo studied. T 



VI.— MYCOLOGY, 

(W. McRae, M. A., B.So.) 

1. Research and 'experimental work — Tho work on tho investigation of the emuts of chol&m (Sorghum vulnare) 
' will no continued and those of oumbu {Pcnnitdum lypkoidcum) taken up. 

Tho investigation of tho life history of sugnreano ond-paddy smuts will ho begun. 

Assistance will be given in commotion with tho campaign against tho bud rot of palms in tho Godavari and Kistna 
Districts. Tho whole of tho affcofed area is now under operation* Tho number of dead palms out in tho former dis- 
trict is gradually becoming smaller. Tholattor district has not been long enough under operation to show a definite 
substantial decrease. 

Tho investigation of tho application of provoutatives against tho koloroga discaso of arcoo-mit palms in South 
Con am and South Malabar will bo undertaken. 

Tho collection and identification of parasitic fungi in Mndras has been begun. 

2. Braining .*— A short course on tho principal crop diseases of tho Presidency will bo given to tho students of tho 
college, and tho training of tho staff will bo continued. 


6.— CENTRAL PROVINCES AND BERAR. 


(C. E. Low, C.I.E., I.C.S., Director of Agriculture.) s * 

Agricultural Stations , 

Tho four agricultural stations will bo as in preceding years. A temporary demonstration nnd experimental 
station is to be started in tbe area commanded By tho Ramtek tank : and another on a larger and more permanent 
scale in tho centre of tho irrigable area in Chanda. Implement dopdts of tho typo already existing in Nagpur and 
HoBbangabad have been started on a small scale at Akofii and Raipur also. A beginning has been made in handing 
over tho work of these dopfits to private enterprise. Tho bull* breeding farms at Hoehangauad and Nagpur will remain 
as before s but at Nagpur a more rigid casting of stock Will be introduced in order that only tho best animal may bo 
issued for breeding purposes, even though the typo selected and maintained does not possets m a marked dogteo alltho 
fanciful characteristics that appeal to tho nativo breeder or goaJas. 

In the Northern Circle small plots of land will bo telum up in the following districts for tho following reasons 

JubbuJporc — A small plot under a Government irrigation worki on which can ho demonstrated, after experiment 
the most economical use of irrigation in the crops ond soils of the Ju bhulporo District. Conditions of this tract differ 
widely from those pertaining to tho Hoshangabad Farm : nnd for a jear or two the work here will bo largely experi- 
mental. When tho work gets to tho demonstration stage* this farm will be stopped, and a regular demonstration 
programme started to coior tlio whole tract. Tho /arm at Mnhgwan in Jubhulporo Distriot will be continued, for, 
further experiment in tho better cultivation of rico and irrigation of rabi is needed before any demonstration can bo 
attempted. This farm is of small extent and isonly temporary. " A suitably equipped experimental farm will shortly 
be opened on a convenient sito near Jubbulporc. 

Damoh . — A similar farm temporarily opened at Damoh will bo dosed down beenuso the necessary staff cannot bo 
spared at present. The main objeot with which it was started, bow over, namely, tho demonstration of the complete 
eradication of 41 leans 9 * by deep ploughing and flooding, lias already been achieved, and the land has been cropped 
this year and has homo a good wheat crop* 

AVmar,— A similar small plot, fot tho growth of cotton. This will bo more demonstrative from the outset ; 
but it cannot bo wholly regarded as a demonstration, for the rainfall and Boils are very different from those found at 
Akoln and Nagpur. With the advice of Messrs. Clouston and Garnmic, it is hoped that Mr. 3S\ans will be able to 
demonstrate tho possibility of growing better varieties of cotton. 

Tho experiments in cotton varieties at Khandwa last year Jed to hopeful results, but the experiments will bo 
continued next year with a few varieties which show special promise. 

These threo temporary farms are really demonstrations : but some experience must bo gained ; and by tho time 
that knowledge has been attained fully, the staff should bo available for the institution of a demonstration programme 
on a largo scale. 

Tho principal experimental work is given below : — 

Cotton,—' Tho ohief experiments in cotton will be carried on by Mr. Clouston at the Akola Fam in consultation with 
Mr. Gammic. Flant-io-plant selection will bo in its sixth year, tho objeot being to increase the jicld of bur* and of 
indigenous varieties ; to get a higher percentage of lint to seed in all varieties ; and to improve the fibre of hurt and 
tnah'tnsU. Selected varieties will cover 175 acres at this farm. Hybridising vail bo continued, but v ill bo confined 
to tho crossing of Irani with tho jar* types. 

Tills work of selection wilt also bo carried on at Tclinkhcri and at Nagpur, in co-operation u ilh Mr. Allan on tho 
fatter farm. 

The experimental series dealing with rotation, tillage, spacing, manure, and topping will bo continued. The ad* 
vantage of flowing cotton before the break of tho rains, tho value of bhendi as a trap crop for boll worm, and tho ad* 
vantago of growing peas, gram, and other leguminous crops as soil renovators between row s of cotton will bo tested. 

V'bcal — Tho experimental series dotaiJed in the last programme will be continued at Hoshangabad under Mr. 
Evans, Doputy Director of Agriculture. Another experiment of importance that has boon started is tho double - 
cropping of embanked land on typical heavy soils: ft catch orop of rico followed by valuable rabi staples in embanked 
lands is found on largo areas in both tho north and south of tho provinces j and it has genomlly been reported that 
this piactico 1ms not extended to tho Hofikangabad wheat tracts, because tho soil docs not embank well : this will now 
bo tested. Tho experiment in whoat from tho standpoints of rust and drought resistance, quality and yield are of 
groat importance. Tho non-cxporimcntal area of this farm will bo practically devoted to propagation of select seed 
for distribution. Tho effect of irrigation in changing the character of wheat will again bo watched. 

Tho experimental series in connection with rico at Raipur will not bo altered' Mr* Graham will bo nblo 

to hand over to Mr, Clouston fot further trial several new varieties, sclcoted after classification. Planl-to-pknt 
selection of approved varieties will be continued. On tbo small area availablofor rico at Tolinkhcri solcotcd va noties 
will bo grown for distribution. An experiment to test tho value of wild lucerne [Mdilcius alba) both as a fodder 
crop and as a soil renovator for land which grows rice continuously without manure may bo of great help in solving 
tho manure and fodder questions for Chhattisgarh. 

Miscdlaneov* eropi.— Plant-to -plant cclcotion of cano will bo continued nt Raipur. Tbo existence of largo 
Government irrigation works and tho prospeot of tho early completion of oven larger ones has greatly increased tho 
relative importance of this crop, rendering it necessary to start cultural oxporimcntal scries, nnd to modify tbo prefiont 
varietal and manurial series. Different varieties of ground-nuts will be further tested at Raipur, Akola, and 
Hoshangabad inndfloloolion of tucr will bo continued in order to iwprovo outturn and find a wilt-xetistant variety. 
The trial of local grasses on tho Akola Fannie giving good results : a leguminous weed (Alysicarptie rvgoeus) will be 
added to all tho plots in tho ensuing year to impro vo thwr pasture! valuo. 
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Manuritd experiments.— > There is some possibility that sulphate of ammomVmay becomo available in large 
quantities at Nagpur, m the near future : the continuous series that contain this w ill therefore bo of particular interest. 
Bonemcal has proved a good and profitable manure for nco in Chhattisgarh. Steps will bo taken to manufaotuze 
it in this Division and to popularise its use among rico-grow era ; also to popularise the use of cake as a top dressing for 
sugarcane, and of sann hemp as a green manure for nee. 

Agricultural education.*— It is trusted that work will ho started on the Collcgo laboratories in the near future* 
During the current year the hostel has been improved considerably and the Principal, Mr. Allan, personally conduots 
the direct agricultural teaching of tho various 3 ears. On the farm adjoining the College, some cattlo-fccdmg experi- 
ments will bo started. 

Agricultural Chemist and Economic Botanist. — Mcssis. PJymon and Graham will continue to work in conjunction 
with officers in charge of farms : in tho selection of cane and wheat Mr. Flymen’ s work has already been of great use. 
In conjunction with Mr. Allan, Mi. Plymcn will study the moisture-contents of black cotton soil under different 
systems of cropping and cultivation : he will also examine tho effects of some of the well waters used for irrigation, 
and assist Mr. .Evans m the enquiry about the comparative suitability of the Norbudda Division soils for cm banking. 

Classification of tho juars \ sann hemp, bajra, Capsicums, and rices will bo the chief work of Mr. Graham. The 
collection of economic plants will bo amplified : it will bo extended roundtho new laboratories when that land is 
available. 

TVhonovor possible, those two officers will tour in tho various tracts of tho provinces. 

Demonstration . — The work under this head is increasing. An area of about 4,000 acres has boon under tho 
supervision of Mr. Clouston in Chhattisgarh, tho work being transplantation of rice, irrigation of wheat, and culti- 
vation of cano and ground-nut. Similar work, with tho addition of juto occasionally, will be undertaken in tho Nagpur 
Division under tho Hamtek reservoir and in tho can o growing tract of Chanda. In older to ensure complete sapor* 
vision it may prove impossible to incrcoso tho area in Chhattisgarh, for ovory year moro centres are mado available 
for this work by the Irrigation Department in othor districts : and if a maximum of 4,000 or 5,000 acres in one Division 
is maintained, with tho ground constantly and gradually changing, & comploto reformation of tho existing condition 
wifi soon bo obtained. Tho improvement of agricultural practico in irrigablo areas in order to onablo the people to 
avail thomsolvcs fully of tho improved wator-supply, is recognised as tho most important feature of departmental 
work on grounds of administrative necessity. To further this work, a doss for actual tenants or their sons or plough- 
men has been started at Raipur : this is really part of tho demonstration eohomoj or tho courses are but of a fow weeks 
only, and embrace tho improvements that aro carried out in tho demonstration centres. Tho “ Kamdars *' will 
gradually incroaso in number, as men become trained on tho farm. As It has been folfc that demonstration work, 
ospooially in the nco tract, is greatly handicapped by tho employment of agricultural assistants who aro physical! y 
weak and who are unused by hereditary connection and by their upbringing to agricultural work before darting 
their college oour&o, stops aro boing taken to attract recruits for tho Department from tho best agricultural castes. 
Tho training and the use of 14 Kamdars ” will bo still further oxtende d both at Raipur and Hoshangabad, and 
short practical courses in speoial local crops will bo gh en also to cnlti vators and Court of Wards subordinates. 

The cottonseed farms have been, and will bo further, amplified Into demonstration centres. There aro 42 oxiating 
scod farms ; tho numbor will bo increased. Cotton -seed farms will, if possible, bo opened in Nimnr and Harda. Assist- 
ants in ohargo of these farms in tho current y»oar havo also supervised cultivation of hurt cotton on nearly 600 acres, 
and with tho amount of selcotcd seed now availablo of this variety it is oxpooted that 3,000 acres in Borar alono will be 
under demonstration noxt year. This now variety is specially recommended for wilt infested lands, 

Tho use of copper sulphate, improved machinery,- and con&orvation of manuro aro also taught in these demon- 
stration circles. 

In the Northern Circle three centres have already been mentioned. In tho current 3 r oar several wheat-seed farms 
havo been started under tho supervision of assistants: these will bo increased in number as rapidly as possible com- 
patible with supervision, for tho high J3ccd rate of wheat makes tho multiplication of thc&o centres most necessary. 
Satisfactory &rrangomonts havo been mado to ensure that tho produoo of existing forms will bo resorved for distri- 
bution: there is now a brisk demand for this soloctod seed. Demonstration in tho Kanthar tract of Jubbulporo District 
in tho bettor cultivation of cotton and piar proved successful last year on a small scale. An agricultural assist- 
ant with five “ Kamdars 11 under his supervision will open demonstration plots In a large numbor of villages in this 
tract next season. 

Demonstration of implements will bo mado at all tho chief fairs and elsewhere. In tho Northern Circle tho con- 
servation of seed potatoos will bo further encouraged by demonstration: in tho current year that has been most success- 
ful. At tho Raipur Far m a small vegetable garden has been started, and it is trusted that this will bo imitated in the 
Chhattisgarh Division. 

Seed forms for tho propagation of pure wheats havo been opened at various centres in Narslngbpar, Jubbulporo, 
Seoul, and Damoh Districts. Tho soed farms are managed by selected members of tbo local Agricultural Associations 
and in tho majority of vases promising results aro being obtained. Each farm is inspected at least once during the 
season and the number of fresh seed farms will necessarily bo limited by tho trained supervising staff availablo. 

Tho introduction of an improved variety of Magftai Id Is boing continued in Nar&inghpur and Hoshangabad, and 
in spito of last j'ear’s unfavourable season, thoro is every reason to hopecthnt tho introduction will bo speedily effected . 4 

Last year two hundred aores of this now variety wore sown, but owing to unfavourable rains about half of this 
3 T oar’fl crop bod to be ploughed up. Noxt ye ir a vexy large increaso in area can be oxpeoted. 

Agricultural Atsocialions. — All meotings will bo attended by officers of tho Department and tho associations 
further oxploited ns a means both of diffusing and gaining knowlcdgo. Divisional meetings will be bold on tbo ex- 
perimental farms and sanads will bo presented to members who havo dono good work for advancement of agriculture. 

An exporimont has been mado in tho opening of sub-associations in Hoshangabad and Jubbulporo, tho members of 
which are cultivators only. Each sub-association has & simple and definite programme laid down and each member 
promises to carry out the programme to the best of his means. 

A divisional meeting is hold on tho Hoshangabad Farm onco a year whore sort ads aro given and criticisms of now 
implements, seeds etc., aro invited and general dismissions toko place. 

Publications. — The Agricultural Chrctic will bo published monthly: bulletins and leaflets also will boissuod* 
Arrangements havo been mado for tho issuo of leaflets with solcctcd seed of varieties not commonly known. 


7.— EASTERN BENGAL AND ASSAM. 


I.— DEPARTMENT OF AGRICULTURE. 


(S. G. Hart, I.C.S., Director of Agricui/ture.) 


As a cenoral ronon of the work in progress a memorandum by His Honour Sir Lancelot Hare, K.C.S.I., 

Is republished : — 

*■ Memorandum dated tho 17th August 1011, by Sir Lancelot Haro, K.C.S.L, O.I.E., Uoutenant-Govemor of Eastern 
Bengal and Assam, on tho work of tho Agricultural Deportment during tho past five years, and programmo of 
future work. 
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Sir BftmptyMo Fuller recorded a memorandum on tho progrommo of tiio AgriodlliirAl 
’ ,,„iro pj 8 ^ 0 and Assam as settled in conference with tho Inepeotor-Goncral of Agriculture. Five 

r^?r,l apS0d f"? th f“ nnd ?» L!Ul “ ,ot Haro feels that tho time has come to review the egress made and 

to considor tho most advantageous lines for development in thonoar future. 8 

> t 

The staff and preliminary work 

v . u 2 * Tho tajporior codra of the Department now comprises thobircotor, two Deputy Directors, a Chemist, Botanist. 
Iibro Expert, and Arbonculhiral Export, cnoli with a staff of assistants. Tho Chemist, Botanist, and Fibre Export 
2mira thoir hecd-quaitcrs at tho laboratory' on the Dacca Agricultural Station. Tho laboratory was opened for work 
in May mw ; its design. Construction and fittings are excellent, and probably no building more suitable for scientific 
research work is to bo found in India. Tho capital cost of tho laboratory, including fittings, and gas and water 
installations, exceeds ono and a half lakhs of rupees. 81 b 

Suitable residences havo boon constructed for tho oxports and otbor officers whoso hoad-quartors are at Dacca. 
Houses novo also been provided at tho other agricultural stations for the staff employed there. 

i ll3 ? ^l 1100 of officers of tho Department has been occupied in tho erection of subordinates’ quartans 

and other farm buildings, in tho reclamation and laying out of tho various farms, in tho construction of roads nnd wells 
and other work of an engineering nature. Now that those preliminary operations hayo been almost completed, tho 
technical officers of tho Department will bo more free to do vote themselves to thoar proper functions. |£j 


Functions of the Department 

3* These functions may be summed up in tho' two words “ Experiment ,f and “ Dissemination.** Tho agri- 
cultural stations are established for tho purposo of testing new varieties of crops, now implements, and now methods 
of cultivation suggested by theory or tho pmctico of other countries as likely to give bettor rosnlts than thoso in 
common ueo in tho province. 

Experiments. ‘ * 

4. A gradual increase of tho experimental stations so as to cover the principal varying conditions of the 'pro- 
vince must be made as money can be found. But at present tho first development must be for purposes of de- 
monstration, and it iB not advisable to determine too long in advance at what new stations experimental fams shall 
bo started. 

Dissemination. 

AVhouan improvement has been discovered, it becomes the duty of tho Department to brine it to the knowledge 
of tho cultivating classes. This can bo done to some extant by tho publication of reports and leaflets ; but ocular 
demonstration is the most effectual means of dissemination. No new crop, implement, or method of cultivation 
should bo considered a success unless tho increased profits it produces considerably exceed the extra expense in- 
volved. Judged by this criterion tho success of tho following improvements has already heen established by ex* 
perimonts on tho agricultural stations : — 

(**) tho use of bonemeal manure for winter paddy crops on comparatively poor soil ; 

(ii) tho occasional ploughing in of dhainclut, cow-pcas, or other leguminous crops on any soil that has been 
long under oulti vation ; 

(mi) tho uso of tho turawrost plough, a strong implement that turns tho soil completely over, for breaking 
up heavy new land ; 

(to) tho use of oil-cake manure for sugarcane and potatoes ; 

( v) tho throe rolloriron mill for orusking sugarcane ; 

(vl) tho superiority of striped Mauritius over any variety of sugarcane cultivated in this province ; 

(vn) tho advantages of seed potatoes obtained from the hills for sowing in tho plains ; 

(wVt) prevention of diseaco in potatoes by spraying with Bordeaux mixture. 


District agricultural officers . 

6. Though this list of definite successes may seem small, it cannot bo doubted but that a very considerable advance 
will ha vo boon made when these improvements liavo been adopted into current agricultural practice. Tho first 
stop to this end is to bring them to tho knowledge of tho cultivators. To attain this object proposals have been sub- 
mitted to the Government of India for tho constitution of a service of agricultural officers, and ultimately it is in- 
tended to appoint one such officer to every district. The first duty of these officers will bo to study local agricul* 
tural practices and conditions with a view to deciding wluoh of tho improvements will be most appropriate and 
effective. They will then proceed to carry out tho selected improvements on land borrowed from raiyats. 
During tho progress of the work they will tako all tho most intelligent villagers into their confidence and explain 
to them tho nature of tho improvement, tho expense incurred in carrying it out and the results obtained. For 
success in work of this kind practical skill and knowledge combined with sympathy and tact will ho requited* To 
ensure tfio necessary amount of practical experioncc tho Lieutenant- Governor has decided that no district agri- 
cultural officer will be appointed till he has completed two years’ practical training to the satisfaction of tho 
Director. Appointments wul generally be limited to graduates of an agricultural college. 

Promising experiments. 

0. In addition to the improvements already tested and proved, thexoaro several promising experiments in pro- 
gress on tho agricultural stations, and it is Confidently expected that tho next fivo years will sco tho transfer of 
many possible improvements from tho experimental stage to tho category of established successes. Tho follow- 
ing instances of promising experiments may bo mentioned 

(*) improvement of poor high land soil by application of lime, with or without tho addition of bonemeal ; 

, («) cultivation of Sumatra and othor foreign cigar tobaccos ; 

(ui) cultivation of cigarette tobaccos and caring by fire ; 

(tv) thinner planting of rice seedlings ; 

(v) tho growth and storage of fodder orops to tide over tho periods when f odder is scarce and fox tho 
improvement of cattlo by adoquato feeding. 

When any now crop or method has been sufficiently tested and can bo confidently rccommondod for general 
adoption, it vrifl bo taken up by tho demonstrating staff. 

' ' Ficldmen demomtrators* 

7. TVassist tho district agricultural officers and to carry on demonstrations in districts wliero such officers may 
not have been appointed a staff of lees highly qualified ficldmen demonstrators will bo required. In the memorandum 
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Quoted abovo, Sir Bampfyldo Fuller made provision for ten apprentices on tho Dacca Agricultural Station, intend- 
ing tliat these youths after two years’ training should bo appointed fieldmcn demonstrators. Sir Lancelot Hare 
regrets to leam that, owing to the pressure of reclamation and engineering work, insufficient attention has been 
given to the agrioultuml framing of the apprentices. It must be regarded as one of the most important dutios 
of the Doputy Director and the Agricultural Supervisor to arrange that tho apprentices aro thoroughly trained in 
every branch of the work which a fioldman demonstrator is expected to perform, and there must be no hesitation in 
rejecting any who during the period of apprenticeship show themselves to be unsuitable. With tho introduction 
of district agricultural officers tho training of probationers of this class will also bo corned out at Dacca, and tho 
Licutonant- Go vernor rocognucs and expects that tho duties of training will henceforth occupy a considerable 
portion of the timo of tho Deputy Director of that station. For tho training of apprentices the immediate 
responsibility will rest with the Agricultural Supervisor. 

Jtrfe. 

S. On tho subject of jute valuable preliminary work Jins been donc ; Mr. Finlow, Fibre Expert to this Govern- 
ment, working in collaboration with Mr. Burkill, Reporter on Economic Products to tho Government of India, has 
established the fact that Corchorm Caj&ularts, the ordinary jute plant, is normally self-fertilised ; the conclusion 
drawn from this fact is most important, vis*, that if any improved race is introduced into a distriot, only tho most 
ordinary precautions aro ncoessary to prevent it being contaminated by the inferior local varieties. Tho same exports 
have also shown that in regard to colour the juto plant follows the laws of Mendel, red being dominant and green 
recessive. Though colour of plant is not in itself of much importance, these results suggest the possibility that 
other characters which directly affect tho quality of fibre may also bo mendelian. Of such characters the chief ia 
the length of the minute lilamcntB of which the fibre is ultimately composed. Investigation is now proceeding to 
determine the length of ultimate fibre in vaiioub races of jute, and the question of the extent to whioh ultimate fibre 
length is affected by environment and by heredity acting separately forms tho most presung item of tho Fibre 
Expert’s work in the near future. This problem will obviously bo of a far more complicated nature tlmn that of 
the colour of plant, and it has been found necessary to construct a pot-culture house os an adjunct to the 
Central Farm in order that plants of different races grown under various definite conditions of soil and 
moisture may be kopt under observation together. 


Sugarcane . 

9. Though owing to tho exceeding pox erty of the soil tho Bugarcano experiments on the Jorbal Farm were at first 
very unpromising, tho work done there by Messrs. Mcggitt and Birt is now beginning to yield results of gmit interest 
and value. The qualities of different local and imported v arieties are being carefully studied. Those which prove to 
bojmarkcdly inferior in regard to yield of sugar per acre, saccharose content of juice or suicoptibOity to disease arc 
being gradually eliminated. Most of those which now remain arc the equal of almost any cane in the world. 
Tho object of future work should bo to increase tho yield by intensive culture, as lias been done in Java, rather than 
to expcrimtnt with other new varieties. In addition to experiments in the permanent amelioration of the soil, the 
most suitable kinds and times for applying manure for the immediate requirements of tbo crop will bo studied. A 
scries of experiments has also been commenced to determine tho best method of planting. 

Tho work of tho post Ihrco joars has established tho fact that by selecting for the next year’s plants cuttings 
from the strongest, healthiest, and best tillering clumps, a vciy marked improvement is effected In tho yield of cane 
and juico. 

Tobacco. 

10* Tho cultivation and subsequent treatmont of Sumatra tobacco for cigar manufacture have been considerably 
improved at tho now agricultural station at Burirhatucar Rnngpur. Successful experiments have also been made 
in tho fire-curing of cignrctto tobnccos. After tho removal of some defects which still remain, the Department should 
bo in a position to lay down definite instructions for tho production of cigar and cigarette tobaccos of good qualities 
according to tho standard of tho European market, and should bo prepared to distribute largo quantities of standard 
varioties of seed of these two kinds. 

R ice. 

11. The Economic Botanist has taken up the study of tho varioties of aus and winter rico most commonly 
cultivated in tins province. As the work has only been a short time in progress, no results can bo expected yet, 
but it is hoped to discovor now races which will be improvements on tho existing races in rospoct of heaviness of 
yield, tilloring power, stiffness of straw and other desirablo qualities. 


Potatoes . 

12. As the result of somo seven gears’ experience it is concluded that no variety of potato remains immuno to 
blight in tho Khasi Hills. Sutton’s Magnum Bonum (which is almost identical with the variety of potato grown 
around Naim Tal) resists the diseaso better than any other kind, but after alow years its resistance becomes gradually 
weaker. Tho only means by whioh potato cultivation is to be maintained m tkoKhnsi Hills is that tho Department 
should annually import a largo quantity of tho most immuno vnrioty obtainable in Europe, multiply tho tubers 
by a yoar’s cultivation, and distnbuto the produco as seed throughout tho hills. For this purposo it will bo accessary 
to oxtend considerably tho area under cultivation at tho Uppor Shillong Farm. 


Other crops . 

13. Through tho medium of the Fruit Experiment Station, strawberries, mulberries, rhubarb, and asparagus 
have boon introduced to somo extent into ordinary cultivation around Shillong, and though but littlo success has 
been gained with other English fruit, it has been decided to continue the exj»riments for somo timo longer, paying 
attention to tho provision of shelter belts of trees and to the selection of stocks and scions of varioties which mature 
cithor before or after tho heavy raine. Experiments with fruit trees liavo recently been commenced at Dacca by tho 
Economic Botanist and should lead to on extension cf this generally neglected form of husbandly*. Tho tropical 
plantation at Wabjain has been abandoned, os it did not provo successful. The growing of fodder crops for the 
cold weather months requires special attention at all tho agricultural stations. 


Soil improvement. 

14. Thoro is one apparently serious disadvantage in tho site clioscn for the Dacca Agricultural Station, namely 
the exceeding infertility of tho soil. In some respects, however, this is an advantage for tho sod is typical of that 
found extending over wide areas in Dacca and many other districts; tho soil of tho Jorhat Farm is also very similar 
in character. Analyses of these soils show' that they are very deficient in lime and phosphoric acid and that they 
have an add character which is inimical to tho bacteria which do so much to promote ordinary plnnt life. Baiyats 
find it impossible to get good returns from such land and rdbi crops can scarcoly bo grown at all. It will therefore 
bo obvious that a practical solution of tho problem of tho appropriate treatment for this typo of soil will bo a very 
great boon to tho province. Experiments at Dacca and Jorhat have already shown that dressings of limo and bone- 



„jneat ’with occasional greon-mnnuring offoot an Immediate improvement* Further experiments aro non* in. progress 
to dotermmothe quantities and doses in which tho lime and boncmcal are to bo applied to effect the most complete 
and permanent improvement. Nothing that tho Agricultural Department has in nandis of greater importance than 
this problem. 

Rousing of caUlc. 

15. The Lioulqn ant* Governor * b orders in legard to measures for tho general hottorment of cattle have been issued 
separately. On this occasion, Sir Lancelot Haro desires only to point out that improvement is ncecssniy in t bo type of 
house provided for the. accommodation of cattle. At every agricultural station in this province there should ho a 
model cattle shed combining' tho maximum provision for tho health and comfort of tho cattle with tho efficient oon- 
1 nervation of manure, at a minimum cost, woll within tho means of on ordinaiy iniyat. According to tho site, to the 
materials most readily available locally* and to tho varying climatic conditions, a different type of shed will pro- 
bably he required for each farm, and it will rest with tho Deputy Dircotor and his euboi din ntes to disouss tho 
matttor with local cultivators and officers, and, having ascertained local conditions, doviso a model cattle shed. 


Sericulture . 

10* Tho work of tho Bengal Silk Committee fn Bajslmld, Molds, and Bogra has been taken over by Government ; 
all tho existing institutions havo been maintained and a largo sccd-i caring establishment has boon opened at 
Mirganj on tho bank of tho Gauges. In April last, Mr. Fletcher, Imperial Entomologist, inspected nil tho seriouHuml 
stations and has submitted a report which fs now under consideration? In accordance with his advice it is proposed 
to continue the pioduotion of disease-free seed, and, as soon as there ore indications that tho demand forsuoh seed 
is more than the exiting "ced-i earing stations can supply, to open n new one in tho Mnlda District. The Imporinl 
Entomologist has kindly undertaken that experiments in breeding a superior hybrid race of multivoltino flilkw otitis 
will be made at Ftisa. All oxpcnRes connected with tho Rericultural School nt Jtajshahi aTO now borne by Govern- 
ment, but the management is still vested in a locnl committee. Owing ohiofly to tho difficulty of finding a com- 
petent master, the school has nob been a groat success. Ultimately it may bo found necessaiy to give it a moie 
practical character by attaching it to one of tho seed-roaring stations. 


17. For the Btudy of the insect pests and tho fungus diseases of crops, tho Department has at present only two 
collectors on pay of Rs. CO — § — 76 a month. The Lieutenant-Governor recognizes that this provision is inadequate 
for operations on tho largo scale which alone can bo effective. Officers are required with high training, active intelli- 
gence, and tnot to Bccuro tho willing co-operation of largo bodies of laiyats. When such officors arc available, tho 
Lieutenant-Governor will bo ready to move tho Government of India to sanction tho appointment of an Entomolo- 
gical Assistant and a Mycological Assistant on a suitable salary which may peril aps bo intermediate beta een that of a 
Farm Superintendent and an Agricultural Supervisor. 

Additional staff requirements . 

IS. The additional staff roquired by the Department includes two more Agricultural Supor visors, tho Entomolo- 
gical and Mycological Assistants just mentioned, a second Superintendent of Soriculturo when a new seed station ir 
opened in Malda District, and a number of fioklmen demonstrators. Sir Bampfyldo Fuller estimated that twolvo 
fioldmen demonstrators would bo required to begin with, but although six passed apprentices arc now noting tempor- 
arily In this capacity, none of them aro yol sufficiently trained to bo worthy of permanent appointments. Now that 
all tho agricultural stations are in regular working, a sufficient number of trained demonstrators should soon bo avail- 
able. Tho Lieutenant-Governor has regretted to notice that tho amount of work done by A««ocintcs during tho past 
five ycara is not vory considei able, but recognizes that tills is largely owing to tho want of supervising officers j he hopes, 
however, that tills wont will soon bo supplied. 

Associates and Oo-opcratm Societies. 

19. In addition to assisting Associate*, the Lien tenant -Govern or desires that tho services of demonstrators 
may be occasionally lent to Co-operative Societies, tlm morobors of which show keenness in introducing agricultural 
improvements In this connection, Sir Lancelot Haro considers that tho greatest benefit is to bo expected from 
close communication and active mutual assistance between tho Registrar of Co-operative Credit Societies and tho 
Direotor of Agriculture," 


To this it is only necessary to add that In regard to improvement of cattlo, the Government has ordered a com- 
plete survey to bo rondo of tho working and miloh cattlo of tho provinco and of tho conditions nffcoting thoir breeding 
and maintenance. This work will bo takon up as noon as an officer can bo found compotont to mnko tho enquiry. In 
regard to poultry improvement, considerable success lias attended tho offorts to introduce good bioeds into the 
Lushai Hills and arrangements aro being made to dovclop this work and to extend it to tho iOmsi and North Cachar 
Hills. Substantial progress has been made with the brooding of a good stamp of poultry suitable for laiyats in the 
plains. Tho central breeding station at Dacca is undor tho charge of Mr. Moggitt and arrangements for starting sub- 
sidiary stations oto being oomplolod. 


n.— DEPUTY DIRECTOR, DACCA. 
(A. G. Birt, B.So.) 

The Deputy Director of Agricultuio is in charge of tho following 
1* Dacca Agricultural Station* Eastern Bon gal. 

2* Bunrbnt ,, n >* n 

3. Rajslmhi ,, »* ,» it 

4 . Jorhnt „ „ Upper Assam. 

B. Central Seed Dop6t, Dacca. 

0. Demonstration work in tho southern parts of tho provinco. 

7. The Entomological Section. 


1. Dacca Agricultural Station . 

The work at this station has in the past boon mainly of a proparatoiy nature. Much time was necessarily takon 
up in clearing and laying out the laud, the greater portion of which was originally jungle. 
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The soil of tho Wgh land having proved to ho extremely uneven in character, tho laying down of large areas 
under experiment has boon up to tho present impracticable. However, a certain amount of preliminary work has 
been done, and tliis, together with future lines of work, will bo dosoribod in tho following paragraplis 

Investigation* on the improvement of the soil of the high land areas in collaboration icith the Agricultural Chemist . — 
Preliminary ovporimonts indicato that tho application of Umo and bonomoal in conjunction with green manuring effect 
ft very great improvement in this soil both physically and chemically. Two scries of experiments ha\ o therefore been 
laid down this year in duplicate on four acres of typical high land, tho object being to study tho effect of lime in largo 
and small doses used alone and in conjunction with boncmcal and cow-dung. Ono scries will include green manure 
in the rotation overy second year. This experiment lias been laid down for six years. 

Xn connection with the abovo oxperimonts it is proposed to commence a series of cultivation experiments to 
ascertain how far tho water-holding capaolty of tho soil in tho cold weather can bo improved by deeper ploughing 
and thorough surface cultivation. 

TFinfer paddy*— Tho experiment s in progress include raanurin g, transplant Ing, and spacing. Results obtained up 
to dato indicato that soluble manures suon as saltpetre, calolum nltrato, sulphate of ammonia, eto., are not profitable 
owing to their liability to bo washed out by flood water. Tho bost results liavo been obtained from tho application 
of small quantities of boncmcal and by the ploughing in of green manure crops. 

With regard to transplanting experiments tho results indicate that a considerable reduction in tbo number of 
seedlings pci aoro can safely bo mado without danger of diminution In outturn. 

Future work will oonslst in'furthor oxperimonts with boncmcal nnd green manures with and without tho appli- 
cation oflimc, tho more soluble artificials being excluded as unsuitable under tho prevailing conditions ; tho continua- 
tion of the planting experiments with special reference to tho seed rnto in tho seed-bed and tho effect of cariy and late 
planting on tho quantity of seedlings required ; and tho growing of fairly largo areas of ecloolcd varieties for seed 
distribution. 

Sugarcane. — A small area of tho local variety of cano pat down two yean? ago, baling done remarkably well, 
several varieties (ineluding Striped Mauritius/L'anna nnd Barbados varieties) wore brought down last y ear from Jorhat 
(Upper As*am) and planted alongside the local varieties. Tho results were so encouraging that this year tho greater 
portion of tho crop has been cut up for sets and about five acres planted. It is proposed to compare the yields of 
tho imported varieties with that of tho local variety this year for tho first time. Future work will depend InTgely on 
the results obtained. If tho yields indicate that sugarcano is likely to provo a profitable crop on this typo of soil, re- 
gular trials of varieties will bo made and the question of method of planting and manuring will bo gone into. 

Green manure *. — Work on green manures is being carried out with the Agricultural Chemist and the Economic 
Botanist. Investigations mndo up to the present prove that dhaineha (Sutbinta acuhata ) Is superior to sann ( Grata • 
laria juncca) on both blgli and low land on account of weight of green matter and nitrogen per acre, and also rate of 
decay whon ploughed In. 

It is proposed to extend tho work to include olhor leguminous plants found crowing wild in tho locality. Up to 
tho presont an ideal plant has not been found for tbo green manuring of winter paddy on low land. JOhavieha has been 
used up to date, but its growth is arrested by wator-loggimr, and the weight of plant ploughed in is comparatively 
small. Tho aim fa to discover a plant which w ill stand a certain amount of water-logging in its catlior stages. 

Fodder crops.— Joar (Sorghum) has prowl to bo the best fodder crop for tbo rains, but as graying is abundant 
during that season offorts are being mainly directed to discovering a crop winch would como In during tbo cold 
w eat lier. Tbc Fowing of soveral crops has been tried, for example, Iftf tftari (Lathyrus rfabm) and sann on the winter 
paddy land ns catch crops to como on alter tbo paddy is harvested, but up to tho present time lmvo not been 
successful. This Is practised to a very limited extent in somo parts of tho prorjneo and is’ worthy of very much 
aider application, it suitable crops can be found and tho right llmo for Bowing ascertained. Experiments with 
this object in viovr will be continued. 

Trials of implements, etc. — A considerable number of implements now to tho province, including Rnneome, 
Meston and Hind ns tan ploughs, Planet Jr. horso hoes and hand hoes, bullock hoes, chain pumps, etc., ore under trial 
on ilio farm. As a result of these trials tlic Department has been able to recommend tbc Raneome and Melton 
ploughs and tho Blanot Jr. hand hoo and there is now a email demand for these implement*. 

Tho Ransomo plough has been found very Bultnhlo for breaking up stiff land, and also for plougliing in green 
manure crops. Several zemindars and largo cultivators haro obtained ploughs through tho Department, 

The work of testing any now implements which are put on tho market will bo continued nnd those found suitable 
for local conditions will bo etockod and supplied to cultivators. 

Training of student* and apprentice*.— A course of training in practical agriculture is being given to three 
students who passed through tho Poona Agricultural College, with tho object of fitting them for Ihopost of District 
Agricultural Officer. Tho period of training extends to two yearn and it is proposed to have not more than four 
students under training at the sorao time. Tho] men eeleclod for training will bo graduates of a provincial 
agricultural college. ^ 

Tho training of cultivators’ sons for tho post of demonstrator Is being continued. Up to tho present four men 
have completed their two years' training at Dacca nnd have been git on temporary appointments as demonstrators on 
Rs. 20 per mensem. Eight men are etill under < raining ; four in their first and four in their second year, v 

i 

2. Burirkat Agricultural Station. 


The principal crop under experiment Is tobacco. There ore also mlnoT experiments with ground-nuts, potatoes, 
fodder crop*, and green manure crops, and also an experiment to test thojcffect of lime in conjunction with green 
manure on this soil. 


Tobacco . — Experiments on tho growing and curing of exotic varieties of tobacco have been carried out on this 
farm during tho last threo yean*. The object aimed at is twofold— tho production of a leaf suitable for cigar wrapper 
and tho production of tobacco suitable' for tho manufnoturo of good olnss cigarettes. 


At first there was no success, but during tho lost two years with careful cultivation and hotter methods of curing 
undoubtedly superior grades of tobacco have been produced which at tho present time find n ready ealo in tho Indian 
market at prices four to five times that obtained for the ordinary local country tobacco. For cigar leaf tho variety 
being experimented with is Sumatra. This year 1 «Aj acres wero grown which gave a yield cf 18 maunds 6 seers of 
cured leaf. This was sorted into four grades, A, B, C, and D, according to eizo and qualify of leaf, and grades A, B, 
and C wero sold to a Madras firm at tho following prices. Grade D was not valued, os it was considered useless for 
wrapper ] 


Quantity. Price. 



Mds. 

Beers. 

Re. A. 7. 


Re. 

A. 

Grade A • 

• 10 

20 

at 14 0 

per lb. 

or 102 

8 permd. (of 82 lbs.). 

i> B. 

. 3 

30 

„ 10 0 

t» 

82 

0 ,t ,* 

ii 8* 

. 2 

25 

,i 0 12 0 

ii 

61 

8 if ji 


The total amount realised was Rs, 1,546 for 1-fc acres. Against this the total cost of cultivation and curing 
exclusive of rent of landjrad supervision) was only Its. 248-9*9, 
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For the production of olgaretio tobacco tho chief varieties grown are American, but Bovcral Turkish varieties 
nave also been tried. Tho curing of this claw of tobacco at Burirhat lms been much improved by the introduction 
of fiio curing tho object being to produoo tobacco of a light colour and xnfld flavour* / 

The bulk of this ycar’a firo-ourod tobacco has not yet been sold, but for a small quantity of TurkUh cigarette 
tobacco (abolit I maund) Up. 85 por maund have boon obtained for tho first grade and Rb» 05 for tho second 
grade from a firm in Bombay. 


The abo\e results are docidedly encouraging. No doubt tho high pricos obtained for the above aro duo to 
some extent to tho impoil duty on tobacco, yotit in obvious tlmt manufacturers would not buy thiB tobacco if it 
ucro not suited to their purposes, whatovoi tho import duty might be. 


The present lines of work *111 bo continued with the object of producing tho best possible Sumatra loaf by suitable 
cultivation and curing. For cigarette tobacco seed of xoliitt burJry has been imported from America and a fairly large 
aroa of this variety will bo grown for furthor experiments in firo-ouring* 

Other experiments. — Ground-nuts and potatoes have been tried on a small scale with Indifferent results. Both 
tlicso crops are liable to disease on this farm. Giotmd-nuis will bo planted wider botXrcon the rows noxt year so 
that more in tci culture enu bo given. 


Cow-peas and ilhaincha are being tried as greon manure crops and both do exceedingly well 

Joar ho a proved to bo an extremely useful fodder crop in the reins and earlier pint of the cold weather. 

For winter fodder, a small area of Guinea grass has been put down for trial. 

Tho soil having been found extremely poor in lime, an experiment to test tho efficacy of lime applied In small 
'doses annually in conjunction with green manuring has been laid down at tho instance of Mr. Meggitt* It is propored 
to grow tobacco annually on one of the lime plots to study tho effect of tho lime on the quality of tho tobacco. 


3. Rajshahi Agricultural Station. 

Experiments at Itujshahi include sugarcane, jute, potatoes, winter paddy, and ground-nuts. 

Results up to dato show that tho Dacca gandari variety of sugarcane is superior to tho local variety In quality 
of juiop and yiold of sugar per acre, but its germinating power and resistance to water-logging aro inforidr, and this 
is a serious drawback to it in a locality like Rnjslmhi where there is likely to bo shortage of moisture at planting 
time and excess of w ator during t ho rains. 

Work with juto now consists in growing fahly largo areas of varfoties selected by tho Fibre Export for seed. 

Experiments with potatoes bavo demonstrated tho superiority of the Darjeeling variety and haw shown that 
with careful cultivation a crop of two hundred mounds or more per acre can l>c grown without irrigation. 

Manuri&l and planting experiment a with winter paddy have not been successful owing to the difficulty of 
controlling the water-supply, Ground-nuta have proved n failure owing to w ator-logging. 

As a portion of tho farm i& to bo taken up for tho const ruction of a railway, it is proposed to abandon the place 
as an experiment station. At present the drainage system In tho vicinity of the farm is in a very bad stato and tho 
land is liable to sudden floods in tho mine. 

After the construction of the railway" and the Improvement of tho drainage it is proposed to make tho farm tho 
head-quarters of the District Agricultural Officer Who will uso tho land for demonstration purposes. 


4 . Jorhal Agricultural Station* 

The two chief lines of work at Jorhot arc experiments with sugarcane and invest igatf ona into tho treat mont of tlio 
soil, both of which are being done with Mr, Meggilt, Agricultural Chemist. 

There are also minor experiments with ground-nuts and potatoes. 

Sugarcane . — Experiments during the past three jears lmvo shown that tho .striped Mauritius variety fa superior 
fn all respects in the focal varieties, and that eomo tariotics imported from Bnrbadoes arc also suitable for this locality. 

The future lines of work will bo tho furiher testing of varieties, trials of variouB methods of planting with the 
superior varieties, and mnnurial trials with the object of ’economically raising tho outturn of sugar per acre. 

Soil improvement experiment f. — This nork is being conducted on very similar linos to that at Dacca, the soils of 
tho two places being \ory similar in Romo respects, notably their poverty in limo and phosphate, Tho Jorliat roil 
is, hon ever, very much hotter physically than tho Dacca tod, being more rctontivoof moisture in the cold wcathor 
and lighter in text uro. 

Preliminary experiment sallowed tho marvellous effect nf lime on this soil and consequently liming has boon mado 
the baais of the experiment, It is being applied in varying quantities with and without bonomeal and cow**dung, 
wlillo greon manuring is lwing introduced into one period of plots. 

Tho experiment has been laid down for six years. 

Grnttnd’iiuh havo grown w ell during (ho Inst tw o years, but great difficulty is found in protecting them again et 
rata. It is proposed to continue experiments with this crop, and, if it ptmeft a financial success and a- local market 
can Ik» found, to induce ouHhators to take up its cultivation. 

Potatoes have been successfully giown on a amnll rralo as a demonstration rather than ns an experiment in 
order to introduce tho crop to tho locality. 


6. Central Seed Dcp6l, Dacca. 

Tho feed depot was started about three years ago with the object of supplying pure seed of high gcrminntmg 
powor to the general public. Up to tho present the demand for such seed bns not been largo, but it is gradually 
increasing as the dopflt is becoming hotter known. 

Tho chief work of Uio seed dopOt up to tho present has been to atock seed of crop3 now* to tlio province and also 
special varieties of crops grown in rortnm parts of the province for winch there is a demand in other districts. 

In this w ay quantities of potatoes and special vnrit ties of jut o and paddy peed havo been distributed. Impi oved 
implements aio also distributed from tho depdt. Tn future tho chief duly of the depot wilt bo to distribnto special 
vnriofks of seed recommended by tlio Department. 


6. Dmonstration TTorfc, 

A commencement lias been made with demonstration wmk on tho uso of bonomeal for paddy In tho Dacca Dis- 
trict, mid this work will ho further extended in futnre. The domonstiationfi are being carried ’out on cultivators' 
holdings by four demon et raters under tho mipm vision of an. Agricultural Rnporvisoi. 

Tho results obtained on tho au« paddy oiop were in aomo cares astonishing, increases of more than 100 por cent, 
befog leconled by tho uso of 3 luaiimls of bonomcnl pei acre. The effect will also bo measured on tho winter p«ddy 
crow. 

r 
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Bomonstratioas in tlio Assam Valley will bo commenced with tho objoot of introducing the striped Mauritius 
variety of sugarcane and tho cultivation of potatoes to tho notice of cultivators. 

Wlnlo on tour the domonstrotois will show tho uso of improved implements, such as tho Moston plough and 
Planet Jr. hoo, in tho cultivation of tho crops to bo demonstrated with. L B 

As far as possiblo, advleo and holp will he givon to agricultural correspondents and others who uish to malm 
experiments on their own account. 


7 ♦ Entomological Section . 

t At present there is only a collector on Rs* 60 to Rs, 75. His timo is laigoly taken up in visiting places from 
which reports of insect attack arc sent in. 

Two Bpocial pieces of work arc in progress and Mill l>c continued ; one is the prevention of tho mango \yeevil 
and tho other the investigation of the diseaso of paddy termed M ufia. M Tho results of tho investigations into the 
disonso np to dato tend to confirm tho suspicions Unit m some places it is caused by insect attack and in othoi places 
by a fungus. * 1 


ILL— DEPUTY DIRECTOR, SHILLONG. 

'*vu « 

*(J. N. Chakravarty, B.A., M.S.A., Agricultural Supervisor in charge.) 

1 . Upper Shillong Farm . 

Potatoes. — Trials of now varoiics will bo oontinucd. Past experience having shown that it is impossible to keep 
any varioty altogether freo from disease, fiosh eocd of the %arioty which lias so far proved to bo most immune will bo 
imported directly from England and gtoun on as lanro a scale as practicable for sale as seed. The experiments 
contrasting (I) cut sots — t — whole sets and (2) methods of planting, will ho continued. Tho manuiial ana spraying 
experiments haring givon definite results have been discontinued. Tho experiment in planting sprouted tubers was 
abandoned, having yielded no useful results. A upw experiment has been started to compare summer grown with 
winter grown seed, the usual local prnotico being to save seed from tho summer grown crop ; this will bo continued. 

j Fodder crops. — Maize. — Now varieties will ho tned and improvements in cultuial methods (uso of drills for sowing 
and of bullock hoes for interculturo) will bo attempted. * 

One of tho local grasses (17. langlylli) has proved a good fodder crop and its cultivation will be oxtended. Euch- 
lean a mexicara and other now fodder orops will be tried. 

Soybean. — Different varieties arc being grown for trial. 

Treatment of soils.' — There is a largo area of marshy land on the farm whioh is being gradually reclaimed by 
draining. An experiment to test tho offeot of liming will be tried on a small scale. 

Cattle-breeding. — Tho breeding of Patna bulls for tho Khasi Hills will bo continued. 

ShrtpAr ceding. — Tho crossing of Khasi oweswitk Duraba rams has already given encouraging results and tbiB 
will be continued on a larger scale. 


2. Rangpur Demonstration Farm. 

Tills farm has been taken ovor by Government fiom the 1st August from tho loonl Agricultural Association and 
13 to bo usod primarily as a demonstration and seed farm. Improved varieties of jute, paddfv, potatoes, and sugarcane 
aro to bo grown for demonstration and seed. Growing of cow -pens for green manuring will be continued. 

Sugarcane . — Striped Mauritius, Btriped and yellow Tanna and Dacca gandari will bo compared with tho local 
sugarcane. Joar, oats, and pom will bo grown for fodder and an attempt will bo made to Introduce these orops among 
tho raiyats. 

3. Fruit Garden , Shillong . 

Exporimonts to test tho suitability to tho Klmri Kills of various kinds of fruit trees grown in temperate climates 
will bo continued. Special attempts aTo to bo mado to dovelop suitnblo varieties by grafting foreign vurictios on nathc 
stocks and by selection. 

r Sericulture. — Tho rearing of European silkworms wifi he continued. Three Khasi boys trained at Rajshahi at 

Government exponso arc expected to stait rearing on their own account during tho next two years. 

d. Demonstrations . 

Tho main feature undoi this head is tho appointment of a District Agricultural Officer for Rangpur during tho 
present yoar. It will bo tho first duty of this officer to closely study tho agricultural conditions of the district and then 
to demonstrate on rniyats* holdings improvements loeommeaded by the Department. He will spend most of next 
^car in making an agricultural survey of tho district. Demonstrations commenced by tho Agricultural Associatuin 
w ill bo continued, including the introduction of Dacca gandari sugarcane and the advantages of green manuring foi 
potato cultivation. 

In tho Khasi Hills previous demonstration 1 ) of tho use of bonomeal (without tho addition of any solublo manuro) 
as a fertiliser for winter paddy have yioMod encouraging results, and this work will bo continued on an extended scale* 
The benefit of spraying potatoes with Bordeaux mixture will be further demonstrated. Tho grafting of fruit t ixes i is 
being taught to owners of orch&ids in tho Khasi Hills and will bo continued. The trial of Burt cotton in certain hill 
tracts will be continued. , 


IV.— FIBRES. 

(B. S. Ftnlow, B.So., F.C.S.) 

1. Short account of t corl completed or in progress. — In collaboration with the Roportor on Economio Products — / 

{a) The preparation of a final account of the classification of the races of juto is almost complete and will l-e 
published at an early date. 

(6) An account of tho results so far obtained from experiments in tho eross-ferliliration of juto is now ready for 



2. jrhe*experiments “with (ho object of invesligating'tkojjoasibilUy ot the improvement of jute by selection vena 
rontmnedjdnnng tho yew. - Previousmnlts showed oonrtdoiablo differences, chemical mid microscopical, between 
the fibi o produced from different rates grew n in tho <nmo field, and it seemed possible (hat a method bf selection might 
bo ba^cd on these differences. Xiatoi itouits, ho a ever, indicate that tho effect of soil, climate, etc, both on tho chemi- 
cal composition artG on the microscopical stiucturc of tho libie, may also bo considerable. The ob e or\ed variation 
in chemical composition duo to ono ot both of thete causes, in tho ca*e of juto, amounts to 0 x>cr cent, of cellulose 
or about 1C per coni, of the total cellulose content of the fibre. Pot-culture trials arc now being CiUried out with the 
object of definitely deciding whether variation in composition of tho fibic is entirely caused by on viionmont or whether 
a portion of it is due to a hereditary capacity in tome plants for pioducing cupouor fibre, It is interesting to noto 
(bat C. D. Moll, (ride American Earcstry. Quaitoily, Volume VIII, ^o- 4,) has observed similai differences in the 
microscopical structure of tho wood of Californian forest troo». In (ho uhorenamed Journal Jio quotes results 
obtained for the wood of the Californian walnut (Juglans California). 

3. (o) Preliminaiy trials on a small scale with flax in Assam have gi\en on com aging results us regards both straw 

and grain, and it is now piaotically certain that n bloolc of about C acres will bo put down atBailmta in tho coming 
season. • 

(&) A bet of plots designed to throw light on tho mamirial requirements of flax was, with tho approval of the 
Inspector-General of Agriculture, laid down at 3?usa in tho season ldlO*ll. Tho series included farm yard manure, 
green manure, aud mineral fertilizers. Unfortunately the appearnneo of dodder has rendered it adusable to discontinue 
tho oultivation of flax at Pusa for a time, but tho uork may he continued at Pooriah. 

(e) Hcftim© has been available for systematic woik on tho remaining items in the last programme submitted to 
tho Boardr It has however boon possible to make cm tain observations on the conditions affecting the speed of the 
process of retting in (ho extraction of fibies like jute, flax, tatm, hibiscus, ote. Some useful infoimAtion has also been 
gained regarding possible source^ in Assam, of material Buitablo for paper-making. 

Programme of Work . 

(а) The preparation of a mouogiaph on jute will occupy a oonsidoiablo amount of timo. 

(б) In collaboration with Mr, BurkdI,tlio oxponments in tho hybridization of jute will bo continued mid, if possible, 
brought to a conclusion. 

(c) Tho work described in paragraph 2 abovo will bo continued with tho viow ot oomploting l ho investigation 
into tho possibility of improving jute, and other boat fibres, by selection. 
t (d) Tho extension of flax cultivation into Assam will loeeivo attention. 

(c) The following items which have appeared in foimcr programmes will bo taken up systematically as soon as 
opportunities occm : — 

(1) Study of rotting of jute. - - 

(2) Investigation of heart daxuago in jute. 

(3) Investigation of sources of materiel for papm -making. 


V.— AGRICULTURAL CHEMISTRY. 

« 

(A. A. Meggitt, B.So.) 

1. TTorJfc on sugarcane in collaboration with Mr, Btri will be continued . — Up to tho present the work has consisted 
chiefly of variotal trials with tho object of finding varieties superior to tho local canes and suited to local conditions. 

As a result of vary caroful comparative study along so vend lines, e.g. f weight of can o per aero, composition and 
uurity of juice, germinating power, relative rate of growth, rataoning and tillering powers, oomparati vo rat© of ripen- 
ing, uniformity of ripening amongst individual varieties, freedom from disease, tendency to spht, or excessno 
lodging, It is found that tho variety best Buitod to tho conditions is striped Mauritius, followed closely by some of tho 
Barbadocs seedling canes. 

Striped Mauritius is being aotivoly disseminated, whilo the distribution of other varieties is being pushed as thoir 
suitability is proved. Planting oxponments are now being instituted, with which will bo combined later on manunal 
w ork, the obioot being to inorenso tho outturn per acre as far as such is distinctly profitable. Wo aio convinced that 
tho problem of oloso versus wide planting of oano is intimately commoted, especially on poor soil with tho manunal 
treatment. 

2. Investigation of local soil problem teilh Mr. Birl . — Many loTgo tiacta of soil in Eaatom Bengal and Assam 
prosont interesting and peculiar characteristics, boing very deficient in caloium carbonate, aoid m choi actor, often 
extremely poor in total as well as available phosphorio acid, and more of less deficient in nitrogen and organic ma cr. 
It is oxtromely difficult on snob land to grow cold weather crops, and though this is connected m some eases with lack 
of moisturo, this is not the only cause. Spooial studies mo being mado with regard to reaction, chemical and physical 
charaotoristice, 'with a viow to tho goncral amelioration of these soils. Their requircmente for lime, phosphoric acid, 
nnd organic matter with special rcferonce to tho correction of acidity wheroit exists, and to tho improvement of their 
permeability in some cases, and tho retentive capacity for moisturo during the cold wcathor months, are being worked 
out, and field experiments on a largo scale havo been laid down in tliis connection. 

Results to date show that tho effect of adding limo and phosphoric aoid ns bonomcal, and tho incorporation of 
creen manure has proved to be pronounced on thoiali cropping, the effect of limo alone in somo eases being to pro - 
duco an 8 to 12 annas crop where none w onld grow at all before. Extromo poverty in calcium carbonate and phos- 
phono acid would appear to ho the chiof limiting factors in many of our soils. 

In some cates the effect of green manuring without lime, while showing an improvement in cold wcathor crop- 
ping, has not been groat aB might have been expected. Relative to fteld work, laboiatorywoik will bo undertaken 
to aotonnino the effect of tho manures used on crop composition, w connection i with a study of tho requiroments of 
various crops and removals of plant food, and tho subsequent adoption of suitablo roiatnms and that form of 
manorial practice best calculated to supply crop demands at tho least cost, while loading up to tho soil s general nod 
liormanent amelioration. ' . 

3. Worh on some phases o) the proMem of greet man urntg with Messrs, Birt and Heefor.— In connection with thosoil 
problems, green manure crops are required to moot various conditions, c.p., of soil, of ponod and season of growth, 
of power lo resist water-logging, etc. 


ivitfi the soil, nnd rolntivo rate of decay attor ploughing In. 
dhatneha in EoBtom Bengal easily leadB on all counts. 

This work -will he extended to other green legumo crops to meet various roquiromonte. 
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4. Work on the nutrition oj (ho winter paddy crop. — Objoct : to ascertain its food requirements aud tho period of 
growth during which tho individual food factors aro eluefly required and Absorbed, TUo uop lives its life under such 1 
extraordinary conditions as regards water, that any niftiiurial woik to bo done must bo very catefully considered to 
ensure tho most economical use of the manure used. It is proposed to study tho matter from a scries of samples 
consisting of entire plants taken throughout tho whole growing period of tho ciop, from typical wintci paddy land 
normally producing a good average outturn per acre. 

5. The Kadamara disease o/ paddy will be considered. — This disease causes much loss in certain paits of the pro- 
vince and is apparently duo to acidity as a result probably of excessive butyric fermentation in the presence of 
much organic matter, a deficiency of calcium carbonate, and insufliciont a oration. 

After tho nocessaty chemical examination, remedial measures based upon it will bo ptoposetf. 

0, Pauline analytical t corl. 


VL— ECONOMIC BOTANY. 


(A. 6. Bibt, B.So., in change.) 


1. The laying out of about 14 acres of land as a botanical aiea has been completed. About 4{ acres is resen od 
for fruit, whilo tho remainder is intended for tho cultivation of tho various crops under investigation. A six-feet 
diameter pucoa well has boon sunk to irrigate tho fruit area and it is proposed to construct two more similar well 
as funds aro available. 


2. A collection of tlmmore important varieties of at/a and aman rice in the province hns been made and 
those are being grown for selection work. This woik will be continued, selection being made on the single plant 
system with tho object of isolating superior races. 

3. Tils , mustard, pulses and chillies . — A surxey of these crops is being made, and for this purposo a largo numbor 
of varieties of each havo boon collected from all parts of tho province. 

4* .Frail.— Experiments havo been commenced with tho object of determining what fruits can bo grown success- 
fully in Dacca District. 

The following fruit trees havo already beon planted out in tho fruit area : — 


1. Mangoes * 

2. Iifchls , , 

3. Guava , 

4. Pomelos . . 

G. Limes 

*» 

0, Citrus 

7. Costard apple , 

8. Bullock's heart 
0* Pine-apples 


0 varieties. 

4 „ 

1 variety* 

2 varieties. 
2 „ 


1 variety* 

1 » 

7 varieties. 


A largo number of several varieties of citrus stocks aro being brought from the Khasi Hills for orango budding 
experiments. As most varieties of oitrus havo boon found to bo immune to the orange disease which is rife ia tho 
Khasi Hills, tho object of tho budding experiments is to find a suitablo stock on which to bud oranges which it is 
hoped will then bo also more or less immuno to tbo disease. 

6. Green manure plants . — In collaboration with tho Agricultural Chemist aud Deputy Director of Agriculture 
investigations as to tho suitability of various plants for green manure aro in progress. 

In this connection a largo number of leguminous plants, both cultivated and wild, are being giown for observation. 
This work will be continued. 

0. Herbarium. — A commencement has been znndo to form a reference herbarium of tho more important culti- 
vated and wild plants of tho provinco. Tho colloations will be gradually oxt ended. 

7. Mycology . — At present tho staff consists of tho Collector on Its CO to Its. 7C. Ho is ohiefly engaged iu 
collecting specimens of fungi which are forwarded to the Imperial Mycologist 

Special investigation will bo mode into a disease of paddy termed “ ufia ” and also a betel-nut palm discaso which 
has recently appeared in tho Goalpara District. 


8. — BURMA. , 

(H.* 1 Clayton, I.C.S.,* Officiating Director or Agriculture.) 

The following arc tho chief lines of work proposed for 1012-13. Special efforts will bo mado to got tbo Depart- 
ment into close touch with tho agricultural population of tho provinco. Tho co-operative socioties, now numerous, 
will bo utilised os far as possible as intermediaries for this purposo. 


' I.— DEPUTY DIRECTOR, NORTHERN CIRCLE. 

(E. Thompstone, B.So.) 

Mandalay Agricultural Station. 

1. Paddy. — Experiments with this cereal includo (a) manurial cultivation with locally available manures, arti- 
ficial manures including Nitrolim and green immures as mentioned in previous programmes ; (6) trials of oxofic 
varieties; (c) selection, production, and distribution of seed of approved voriotios. The following experiments wore 
started this yoar, and will continue during 1912-13 : — / 

v 

(t) Rotation and cultivation experiments. 

(it) Methods of sowing and planting. 

(m) Water moasurinc experiments. 

4 
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® 3C I > ? rimoilf5 wift this orop will bo locTticcd in numbers owing to tho unsuitability of tho soil, 
ftomo or tho moto promising ones will bo continued us previously. Seed will bo pioduccd ns in previous years. 

*• CaUon.— The woik pLOposed in tbo programme for 1010 will be continued. 

4. Ground-nuts.— Thaso wifi be cultivated for sood pm poses only. 

B. Jowar and maize .— Selection and classification of indigenous and exotic v irietios. 

fl. Peas and beans. Classification in tho fiold of the largo number of indigenous varieties ns previously. 

7. Experiments in fruit ouHuro already begun will be continued. 

8. Other crop?.— In rotations and on land which is being brought under cultivation or which is not required for 
oxpcrmiontnl purposes. s 1 

9. Implements. The simplor onos will as previously ooulinuo to be manufactured in the farm w ork-sbop. Scvoral 
now ones will be imported ond tried, and approved types will be brought to the notico of cultivators. Government 
lia 1 ? approved of a schomo for tho importation by this Department of approved but cheap types of agricultural imple- 
ments. Tlicso will bo stored at the Mandalay station for sulo on easy terms to cultivators. 

10. Seed.— Selection, improvoipont, production, and distribution with os many crops as possible will bo continued. 

11. Taungya experiments already begun at a branch of tlds farm at Ihatidaung will bo continued. 

12. Demonstration at approved centres. Work at two places has already boon commenced on Tented laud. 

13. Poultry -breeding which has mot with some success will bo continued and extended. 

. 1*1 Educational.— (a) Conduct of classes and short courses of practical instruction for tho farm staff and others 
desirous of attending. 

(6) Training of agriculturists for district work. 

(c) Collaborating with tho Edncationol Department in respect of school gatdens, nature study, etc- 

15. District i pork . — This will include tours in connection with agricultural enquiries, assistance to rural societies 
and to touchers starting school gardens. Attention to outside experimental woik and demonstration plots. 

16. General work . — -The writing of notes, leaflets, ole., the collection of seeds and economic products, and tho 
Bupei vision of tho Botanical and Entomological Departments. 


, ; H— DEPUTY DIRECTOR, SOUTHERN CIRCUS. 

' L (A. MoKekbal, M.A., B.So.) 

y. • c ‘ ' (i) Hmatebi Agricultural Station. 

1. Thirty acres of tho farm have now been laid out in ^noro plots. Thesu are being standardized by uniform 
cropping with one varioty of paddy which will bo continued during 1912-13. 

2. Experiments with improved implements— ploughs, winnowers, and reaping machinos — will bo conducted. 

(it) Agricultural Surveys. 

Thebo aro meant to obtain ocourato information as to general agrioultuml practice and economy, tho kuowlodgo 
so obtained to serve as a basis and guide for future work on experimental stations. The Districts of Myingyan and 
Sagaing liavo been completed. Yamethin is now in hand and will bo completed in October 1911. During 1012-13 tho 
survey of tho Uanthawaddy District will lie undertaken. 

(fit) Economic Surveys of Plant Varieties, 

The object of these h to classify tbo varieties of tho chief cultivated crops accoidiug to their botanical structure, 
their gencini habits of growth and their economic qualities. Tho work Is meant to BUpply information which shell 
sei vo as a batis fox plant breeding and improvement and to furnish pure caUnrcs for that purpose. During 1012-13 
tbu following sui \oys will he commenced : — 

(а) Tho Lower Burma paddies at Ttmawbi. 

(б) Tho Burmese scssamums ou a plot of land to bo nequired for tho purpose iu tho dry zone area. 

* (tv) District Work, 

This will consist in tho fatroduotiun of non staples, tho oxtenaion of cultivation of already existing ones, and 
ad vice on agricultural matters generally to district oflicors. During 1912-13 an attempt will ho mado to intruduco tho 
cultivation cf nrlmr [Gajunus tndicus) into tho Tbayotmyu Difatrict. 


. ; ‘ HI.— AGRICULTURAL CHEMISTRY. 

(E. J. Warth, M.So.) 

'Lhcw'orkottho Agricultural Chomist nil! comprise 5— 

1. The chemical examination a/ poddy mill pw/ucK— This \\ ork 1ms two main objects. First,— the determination 
of tho qualities in rlco which favour good milling and second, — tho discovery of tho rioo varfotice wluoh aro least 
Jibcly, when milled, to cause boii-berj,;nbiolidiseaso 1ms been attributed to tho lack of nitrogen and phosphates in the 
grain at present exported from this province. 

2. Tim chemical examination of Bomo paddy varieties giown on the Mandalay station and in pots. A tertaiu 

amount of preliminary work has been done dining the past two years undor this head. Tho objoots of this onquiiy 
aio to determine thonouiml amounts of plant food absorbed by diffeiont varieties and to observo tho effect of 
mnnii res on the oTgnnio and inorganic composition of tho plant. • 

3. Paddy irrigation .—' The following enquiries have been commenced:— 

(a) Cbomical examination of uomo irrigation paters. This is a continuation of tho work touched upon In tho silt 
report. 

"(b) A study of tho changes which water undergoes when used for irrigation. Tho object is to determine how far 
Irrigation helps to fcrlilf&o and aorato tho paddy crops. 
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I. Paddy soils.Six examination of the cltiof poddy toils of Burma. This w ork, w ldeh includes chomleal analyses 
ami rot cultures, is now in progress and will probably bo considerably extended. The object of the enquiry is to 
determine) the relative fcitility of tlicso soils, and to ascertain whether any particular vanoties are specially suited to 
part ioular soils. 

5. Classification of the chief soils of the Yamethin District — This wotk is being undertaken in co-operation with 
Mr. McKerral in connexion with tho agricultural suiyoj of tho district, Tho analysifl of the typical soils of the 
Mciktila District was completed last year and will appear in tho settlement roport, 

6. A study of Taungya soils , — -This enquity involves mainly chemical analyses and has been undertaken hy order 
of tho Local Government. 

7. A series of experiments on tho utilization of slaughtor-honso products as manure will bo undertaken. 


IV.— ECONOMIC BOTANY. 

Tho Botanical Assistant will bo engaged on tho following work in collaboration with tbo Deputy Directors, 
Northern and Southern Circles : — 

1. Crop surveys — 

(а) Completion of tho pea and beau survey. 

(б) Survoy of tho Lower Burma paddies. 

(c) Survoy of the Barmeso sessamums. 

2. Continuation of tho study of tho oils of Burma. 

3. Collection and preparation of economic prodnots and specimens. 


V.— ENTOMOLOGY. 

Tho Entomological Assistant will bo engagod on tho following n ork undor tho supervision of tho Deputy Director 
of Agriculture, Northern Circle : — __ 

1. Tho work of tho past year in studying and advising on crop pests will bo continued. 

2. Experiments on white-ants, brown cotton cocoidco, and othoi insect pests will be continued. 

3. Eri-silk cultivation will bo commenced at tho Mandalay Agricultural Station on a small scale, tho objeot boing 
to ascortain the effect of tho climate on the worms. 

4. Classification of inscots. 

6. Introduction of the parasltos of tho cotton boll worm. 


VI.— GENERAL. 

The issue of leaflets and bulletins as occasion arises. 


9. — NORTH-WEST FRONTIER PROVINCE. 

(Superintendent op Farsi?, W. Robertson Shown.) 

Agricultural Stations . 

Peshawar * 100 acres. 

Hanpur SO „ 

f-ruife. — Tho distribution of plants of Buponor local and imported varieties of fruits which grow in the North- 
West Frontier Province and the encouiagcment of fruit culture in suitahlo districts. Tho continuation of work hi 
tho introduction of wood-wool for tho parking of fruits. 

Wheat — Tho continuation of work in conncolion with the classification of tho wheats of tho North-West Frontier 
Province. The carrying out of trials, in the districts of the piov incc, oF tho puro Pnnjab types of wheat which showed 
outstanding merit in the Peshawar trials in 1010. Trials of some of Mr. Howard's Pusa wheats. 

8ugarcane . — Tho examination of tho local varieties and tho continuation of the trials of imported kinds. 

Cotton.— Tho continuation of tho examination and trials of North-West Frontier Province cottons and a further 
trial of American nnd Lyallpur selected kinds. 

Jowar . — rho distribution of seed of Sorghum saccharaltu n, and Smghnm "Ljallpur Snoot.” These varieties 
were markedly superior to tho Peshawar Sorghums in 1911 trials. 

Maize , — The continuation of tho trials of local and American varieties. Efforts will ho made to regenerate certain 
American variotics which wore successfully introduced many jeers ago but which cannot now' bo procured pure. 

Tobacco .— * Tho continuation of the selection of superior local types of Nicotian* rnslico. The trial of imported 
kinds. 

Chillies . — The continuation in tho selection of suporioi fruiting typos and in tlio trials of imported kinds. Investi- 
gation as to the predisposing causo of tho periodical recurrence of tho disease, u Collototrichum nigrum. 1 * 

Other crops . — Oats from Boluir, England, Australia, and America will bo tried in 1911-12. Soybeans and ground- 
nuts will bo given further trinh 

Implements . — Tbo continuation of the trials of labour-saving implements and tho introduction of some of 
those whore conditions are f av ourablc. ' 

Tillage and cultivation . — Tho continuation of tho triuls in deep terstt* shallow ploughing and tho trials in methods 
of cultivating sugarcane, cotton, rod pepper, tobacco, rnaizo and othor ciops which me important in tho North-West 
Frontior Province. 

Entomology . — The establishment of a working collection of the more important, useful and injurious insects which 
affect farm and garden crops in the North-West Frontier Province. A small museum is to he attached to tho Pesha- 
war Agricultural Station, and an agricultural assistant, who has been trained in Entomology at Pusa, will bo in ohargt 

Shows and demonstrations . — Tho oxbibition at shows and fairs of superior varieties of agricultural produce, nnd 
tho demonstration of tho uses or improved agricultural implements. 

Poultry . — -Tho breeding and distribution of Buff Orpingtons — tho bieod which lias been satisfactory at tho Pesha- 
war Agricultural Station. * * 



10. — MYSORE. 

I 

( 

1 (Leslie C. Coleman, Ph.D.) 

7. — Agriculture. . 

Tho experimental uorkon tbofarm Itosolricfly todowith tho three important ci ops, tam'.paddy, and BUEarcane 
Tim experiments originally planned by Dr. Lohraann lmve been, for the most part, continued, but hero and there 
nccoasary modifications have been mode. M more land has, through continued cropping, come into condition for 
experimental purposes, additional experiments have been and are being bogun. The Government has just sanctioned 
an increase in tho size of tho form of 20 acres (10 of wet land and 10 of dry land), but the land has not yot heon 
acquired. Tho additional wot land will bo utilised largely for testing varieties of sugarcane and paddy and for Erowins 
seed for distribution, while tho additional dry land area will bo partially utilised for the cultivation of ground-nut 
varieties and experiments on the conservation of soil moisture as well as for work on dry land ciops other than ragi 
Tt is hardly noceasary to add that this work wilt necessitate an increase of tho staff. This need will, to a certain extent* 
bo filled by tho i etum of an assistant who has undorgono tw o years * training in Agriculture at Cambridge. * 

2. Experiment* with rw^f.— These consist in experiments to ascertain the value of green manures for this crop, 
the best season for sowing tho ordinary variety, intcrculturo oxporimonts, the use of tho improved ploughs as com- 
pared with the country plough, the uso Of tho sub -surf ncc-paokor for tho conservation of soil moisture, the rotation 
of ground-nut with ragi, tho effect of selecting seed by tho salt water mothod and a comparison of the value of 
green manure with addition of small quantities of phosphates and potash on tho one hand with ordinary farm yard 
manure on tho other, 

(а) Green manure experiment *. — Tho leguminous crops being used ns green manures aro tann hemp, cow -pea, 
green gram, black gram, and cn wrr. Tho results of the past two years indicate that caro must be taken to allow* for 
a considerable time between tbo ploughing in of the green mnnuic and tho sowing of tho regi. The green manure is 
being applied in three different ways : — (1) An early variety of ragi is grown which is harvested in September. The 
green manure ciop is then bowti and is ploughed in ne soon a$ tho early rains come in February or March. (2) The 
gioon manure Clop is sown early in May and is ploughed in Iwforc the sowing of the ragi in July.* (3) The green manure 
crop is sown with the ragi and is ploughed in either entire or after harvesting the xwds, after ragi has been han esfed. 

Of all tho green manure crops, only row -pen, cither alone or manured with small quantities of potash, potash and 
phosphates, or castor-cake, has, up to tho present, had a markedly beneficial effect. As, however, tho use of green 
manure on drylands is likely to bnvo a cumulative effect, these experiments are being continued. 

(б) SfatotmZ smrriig, — Experiment . — There is considerable variation in tho time when ragi is sown in different 
jiarts of tho State and, to ascertain the most suitable time, sowings aro mado at Intervals from April to August. Tho 
results for the last two years have been almost completely concordant in their nature and show that yields increase, 
almost uniformly from the April to the August sowings, the best results being obtained by sowing during the first 
week in August. Tho umm. 1 time for sowing is early in July. The^c results have a very Important bearing on the 
use of green manures, if they are corroborated by later results. Sowing in August will allow of a moro thorough de- 
composition of the green manure and °o should yield decidedly letter results than are now being obtained. 

This aeries of experiments will bo partially discontinued flftoi the presont season, the earlier sowings which have 
given very poor results being discontinued. The later sowings will hr continued for at least another season. 

(c) Intercullure experiment *.*- In a large part of tho State, ragi is «?own in rows five inches apart. This allows 
for practically no intorculture after the crop has got up a few inches. la other part**, however* the rows aro ns much 
as 12 inches apart and hero tho small bullock hoe is used for intoroultiration. Experiments havo been just begun to 
test the effects of different widths of planting, tho greater widths allowing for intcrcultivalion. 

(d) An experiment has just boon begun to test tho effect of drop ploughing with an improved plough as against 
shallow ploughing with the country plough. 

(c) Conservation of soil moisture . — Previous to his retirement, Dr. Lehmann purchased a Campbell's sub-surface - 
packer for trial. Ow Ing to lack of available space, it could not bo f tied until last year when a picto of land was leased 
for tho purposo. The results of its use were very favouiable, although I was quito propared for tho opposfto os tho 
advertising methods of tho inventor aro hnidly such as to excite confidence. It is being tried again this year and the 
prospects aro again promising. 

(/) Itotation of taq\ o nd ground-nut. — No experiments have, ns .vet, been l>cgurt to ascertain tho value of this 
rotation, but it is hoped that properly stand ardiscd plots will be available for beginning experiments next summoi. 
Tho cultivation of ground-nut Is ©xtendingin Mysore and the question is an important one. 

(р) Selection of seed by the salt icofer method , — Tho salt wafci mothod of selecting paddy seed (i‘.e., immersing 
tho seed in a salt solution of glvon strength and then using only tho seed wliioh'smks) is, as is well known, extensively 
practised in Japan and appaiontly with very satisfactory results. The results from using this method for paddy on 
tho farm hero have also been highly satisfactory. It was then decided to extend the experiment to ragi also, although 
quito os satisfactory resultmra hardly to bo expected. Fiehmmary oxporiments have shown that tilts method docs 
actvially scloet tho heaviest individual grains and aho yields a sample giving about doublo the pereontago of gtr- 
min at ion as compared with tho unscleotcd seed. Tho growth in tho plots eowu with selected seed has been decidedly 
superior to that from that unselected, hut definite result a will be ava liable only after tho hai veBt in No vomber. Should 
tho anticipated results bo obtained, tho experiment will bo continued and arrangements for demonstration work will bo 
made. 

3. Oilier dry land crofrt. — (c) Introduction of maice ? ancite # — rho do von varieties imported from tho Unitod 
States in 1009 have beon grown on ilio farm and have dono very well. In order to avoid tho dimgois of cross-ferti- 
lization the three most suitable varieties have been selected for further growth for seed distribution. 

(6) Potato cti ft faction.— Potatoes aio ordinarily sown in Mysore in rows fiom nine inches to two foot apart. Ex- 
poriments conducted haVo indicated that practically tho same yield and n better quality of crop can bo obtained by 
sowing in row's trvo foot apart whdo a very great paving of peed is thereby off acted. At tho same time, the baotcrial 
disease whioh attacks potatoes does not spread nearly so lapidly a boro tho lines aio further opart. Arrangements 
aro being mado to carry out demonstrations in this connection in potato -growing areas, 

(с) Dry land Ivcernc .-^ Tho three varieties of drought -resistant lucomo (Arabian, Tmkrstan, and Sand Lucerne) 
which wero sown dmtng tho summer of 3010 havo mado a very promising growth. Somo peed has already boon 
collected and this acclimatised seed should yield oven moro favourable results. This orop should prove useful, es- 
pecially to landholders near largo towns who frequently find great difficulty in keeping thoir lands under cultivation on 
aocount of scarcity of labour. As soon as a sufficient quantity of seed is available, it will bo distributed in small 
quantities to selected landholders. 

4. Irrigated crops. — (A) Paddy. ~ Tho experiments laid down in tho lost programmo havo been continued and 
further ones aro being added. Tho results of experiments oxtending over four seasons aro being prepared for issuance 
as n bulletin. Somo of tho more interesting of thceo ato os follows : — 

(i) Qreen manuring with eatin hemp and cow-pea,*- 1 Tho rosults havo boon on tho wholo good where a satisfactory 
growth of tho green manure has been obtained. As two crops of paddy per yoar ato grown, somo difficulty baa boon 
experienced in obtaining a grow tb of the groen-marturo botween tho two orops. This is now being obviated by sowing 
tho seed in tho paddy before tho hnrvoet, tluis allowing for about three weeks* longor growth of tho green manure, 
Tiffs will bo continued. 
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(«) Use of saltpetre as a manure .—* This has proved unsatisfactory and unprofitable and will bo discontinued. 

(in) Use of a complete artificial fertilizer ( Basic staff t potassium sulphate and saltpetre).— Ibis has not proved 
profitable, but will bo continued with the substitution of ammonium sulphate for saltpetre. , 

(it?) Use of castor-cale as a fertilizer . — The results are on tho whole favourable, bnt havo not been entirely uni- 
form. Tho experiment will bo continued. 

(ti) Cultivation experiments. — (a) Transplanting has given bettor results than broad-casting, but the difioronco 
has not been so marked as was oxpocted. (b) Sowing sprouted soeds 1ms given poor results and will bo discontinued, 
(c) Tho oxporimont on deep and shallow' ploughing has as yol yioldorl no marked difioronco in rrsults. It will, liow'- 
over, bo continued, (d) Ploughing in puddlo just before transplanting bos yielded consistently bettor results over 
four seasons than ploughing immediately aftor Inmost. This rathor unexpected result is very interesting and in- 
dicates that tho ordinary vioww as to sound cultivation methods cannot bo applied to paddy. This oxpoiiraont will 
bo continued and an attempt mil bo made to discover tho Tenson foi this unoxpeotod result. 

(id) Rotation of paddy with Bengal gram.— Tho results of this experiment have been satisfactory as far as the 
paddy is concerned, but tho Bon gal gram has, owing to insect attack and other causes, been practically a total failure. 
Tiio 'experiment is being continued with tho substitution of au irrigated variety of Avaro ( Doliehos lahlah) obtained 
from Bombay, in placo of tho Bengal gram. , 

(vu) Seed selection by means of salt yjater .— This oxporimont which 1ms been in progress ouly a year has given 
voiy good results. It will bo continued and an attempt will bo made to increase tho yield still further hy & second 
selection from tho seed from a eoloctcd plot. 

(viii) Paddy varieties.—* Twenty-five varieties of paddy whioh wero oollocted over a year ago havo been kept 
going m small plots on tho farm. With tho extension of tho Faim an opportunity will bo offered For testing these 
varieties, especially with rogard to their wator requirements, a particularly important mattor in Mysore where, in 
certain districts, tho water-supply is uncertain. 

(B) Sugarcane . — Tho cliicf experiment in connection with sugarcane was devised to ascertain through how 
many months of tho year cane can bo profitably planted in Mysore. This is important in connection with tho utili- 
zation of improved maohinory for milling and boihng. The experiment as originally planned by Dr. Lehmann called 
for growing enno on so von plots planted at intervals of G2 days throughout tho yoar. Each plot wrould, at tho end of 
so ven years, have had cano on it planted at each of the so von different seasons. The experiment 1ms had, howotcr, 
to he modified as it was found that tho constant cropping with sugarcano wws bringing about a rapid deterioration. 
Altemnto plots are now boing reserved for a rotation crop of potatoes. This crop w as chosen for tho rotation from tho 
fact that it can be put in almost at any time throughout tho year. Tho experiment as so altered is being continued. 

Other oxporimonte on sugarcane deal with n rotation of tho cane with (a) ground-nut, ( b ) cow-poa, ntid (c) poddy, 
and nro boing continued. 

Introduction of varieties .— Tho Mauritius varioties introduced from Saroalkota nro being grown in a small way 
and are doing very woll. With an extension of tho farm more space will be dovoted to them and seed of tho best will 
be available for distribution. Two varioties now to tho State (B20f> and Vellai from Coimbatore) are being grown for 
tho first timo this year. 


H— AGRICULTURAL CHEMISTRY. 

Tho work in the Chemical Laboratory will, as in tho past, bo largoty connected with tho experiments carried out 
on tho Experimental Farm. The smallness of tho staff necessitates this. ^ With tho return of tho assistant wlio is at 
present undergoing training in Agricultural Chomidry in Germany, additional work will bo attempted. In tho mean- 
time tlio work will consist chiefly of (a) an estimation of soil moisture throughout tho year under different systems of 
cultivation, (6) chemical control of tho sugarcane experiments ( c ) if time permits, a resumption of the work on nitri- 
fication in soils, (d) a preliminary study of paddy coils ploughed after hardest ana ploughed just boforo transplantation, 
and (e) analyses of soils and manures for rniyats and land-holders. 


III.— MYCOLOGY. 

Roleroga of Supari. — Work on this very' important disease of the nieca palm, which causes annually losses ex- 
ceeding 2 lakhs of rupees, is now in its fourth year. Demon Rt nation work fn connection .vith spraying hns grown 
rapidly. In this work spray era nro loaned hy Goaomment, but the expenses of material and labour nro bomo by tho 
garden -owners, Tho amount of work dono m each of the last threo years is ns follows r— 

Year, dumber of gardens sprayed. Acreage sprayed. 

1000 6 (experimental amd at Government esp^nsft) . * ... 4 

1010 40 (2 do. do. 25 

1011 01 (2 do. do. ) £5 

Tho work seems now to have reached a stage snob as to justify tho gradual handing o\cr of the work to tho garden 
owners. This w ill bo begun next year and sprayers will bo on Palo generally for tho first timo. Tho Got eminent w ork 
will bo gradually restricted to further experimental woTk on spray material and methods of spraying and to de- 
monstrating the advantages of spraying in tho*o parts where such work has not previously been dono. 

2. Andberoga of Supari.— Work on this important dkenso of tho arcea palm 1ms boon in abeyance owing to 
pressure of other work. It will bo resumed during the winter. 

3. Bing disease of potatoes . — -Work on this important disease has been progressing but riowl vowing to inadequate 

staff. Howovcr, Tesutts of decided practical vnlno have already been obtained, especially with regard to the spread 
of thodiseaso and tho length of timo tho bactoria causing it nro able to remain alive in the ground. Tho wort on 
this discoso will bo pushed during tho coming winter, and it is hoped nil extensive bulletin wifi bo published on tho 
subject before tho end of 1912 # 

4. Spike disease of Sandal — If possible, work on thief discaso will bo resumed. 

G. Smut on Jola.— Work on tho life-history of tho fungi causing smut on Join has been commenced and will bo 
continued. It is boing carried out under tho direction of Dr. Coleman, not hy tho regular staff, hut hy tho Demons- 
trator in Botany of the Central College, Bangalore, for his Master of Arts degree. 


IV.— ENTOMOLOGY. 

4 Phericc grasshopper . — Tho life-history of this important insect post has bcon*cnro fully worked ’out and investi- 
gations in iho fields havo been continued for threo years. Tho results have boon embodied in a bulletin which has 
already been published. Tho centres of infestation aro being ascertained and demonstration work on a largo scale 
has been earned out in one of tho infestod areas. This demonstration wiork will be extended to the other infested 
areas and os far as possible thorough combative campaigns will bo organised. 



2* Tht i Tola or JDeccan grasshopper.-^! I f his new pest has been the object of extended study, tlie results of which 
have already boon published ns a bulletin. The infested areas have been carefully gono over and combative measures 
on a fairly large scale aro at present being carried out- This work will be continued and extonded. 

The Kumbli Hula (Grentonotvs albi&iriga, Wile.). — This important caterpillar pest is at present being invests 
gated and combative measures oro being tested# The results will be issued shortly as a bullotin of the Department* 

4. Ground beetles . — Tlie life-history of Opatrum depresbutn, one of the common ground beotles, has boon worked 
out- This beetlo has been found to be a post of minor importance. The results of tlio investigations which are still 
being continued wfll bo published shortly. 

5, General rearing and collecting work , — As much time as possible is home spent on this work and a liurgo num- 
ber of rearing notes havo already been gathorod. These it is proposed to use later on in preparing a text-book on the * 
infcoot pests of Mysoro. A largo ntim her of parasites of various insect poets havo boon reared ond about thirty of 
thorn have boon sent abroad for identification* 


V*— AGEICULTUEAL EDUCATION. 

The establishment of on agricultural college is under contemplation. 


11.— BARODA STATE. 

(M. A. Sitole, B.A., M.B.A.C.) 

Thero are now tbreo fauns in tho Slate. Baroda and Jngudan (Kadi Division) Farms serve as demonstration 
stations. Songadh Silk-Farm is removed to Navsari owing to the very unhealthy ulimato of the station. Vyara 
Farm is abolished, and a plot of loud adjoining Baroda Farm is hired for growing castors for eri -culture. 
Experimental and domonetralional work on which tho Department will bo engaged during tho years 1012-13 and 
101344 will mainly fall under the following heads : — 

I. Varietal experiments with tobacco, cotton, ground-nuts, potatoes, sugarcane, and whoat will bo continued. 
JI. Manorial experiments with tobacco, cotton, and sugarcane wall bo continued. 

III. Improved implement.— Foreign ploughs and chain pumps aro in groat demand. Efforts will bo made to 
introduce thorn on a largo scale amongst the oultivatois. 

IF. WeU-loring , — Ton Cawn pore boring sots are actually engaged in boring the cultivators 1 wells. Orders 
wfll bo given shortly, when the sanction comes, for six mote sots. 

V. Publication. — Tlio Quartotly Magazine in Gujarati Mill Iw continued and distributed free of chargo to 2,600 
village boards and village libraries. 

VI. Insect and fungoid diseases will bo noted and specimens collected and forwarded for examination and 
identification. 

VIL 2?«-ciifturr, — Eti-culluro is being taken up in Gujarat. Efforts Mill*. be made to extend this industry. 

' VIII, Distribution of seed , — Collection cud distribution of improved seed will be continued. 

DC. Agricultural shows and demonstration 3 will be organised in suitable localities. 


'* A 12.— KASHMIR. 

T. Experimental work at tho Fratap Modol Farm to bo continued on the following points t— 

(i) Varietal &p(rimenh. — Varietal experiment*? with wheat, oats, bailoy, mustard, peas, paddy, maize, 
ground-nuts, berms, and tobacco to bo continued an last j'cftr t a«d in the ease of pnddv, pround-nuts 
barley, maize, beans, which bate given encournginpicsults so far, trials will bo rnodo on a larger scale. 

('ll) Cultivation experiment* on paddy crops . — Different methods of cultivation ns to sowing mid planting now 
in general use all ti\or tho vallay will be compared till some definite results aro obtained. 

(iiY) jlfanuria? experiments , — Manorial experiments with wheat, mustard, barloy, maize, juaT, will bo con- 
tinued. Mnnurial experiments with paddy, iobacco, ground-nuts, and potatoes will bo started. The 
manures to bo tried in each ease are thoso which oro easily obtainable by tho cull i vat ora of tbo valley. 
Xogwmnoas orops arc also being tried ns green manuring for coroula in comparison with farm yard 
manure. Tho object is to see whether green manuring can quite ns well and economically servo the 
purposo of farm yard manure whioli is being preserved and applied properly. It was tried last year 
and gave encouraging results. 

(ib; Foftttibna.— Tho experiments with Norfolk rotation of four courso system, two year rotations, and Dofasli 
totations*“wilI continuo^on the same lines ns last year. 

(a) Miscellaneous crops. — Trials of tho following crops will continue Juar, lucerne, mangels cm, gram, 
potatoes, etc. 

Fibre experiments with jute, eann homp. Hibiscus cannabinus, Yarkand blmng F and Russian linseed wfll 
be tried again. Agave was cultivated but it proved a failure. 

(ri) Improiwl agricultural implements . — Suitable ngrlcultuml implements aio being impoitod and tried on 
the Fratap Model Farm. Tin ir u*h» If? demonstrated to the vcmindnis at agricultural and cattle show*? 
v and on various occasions on the farm, Some of them are decidedly superior to, and more useful than, 
the Ordinary village implements used for tho same purpose. Tho trial with these and recently imported 
Implements will continuo for somo period moro. Simplo implements will bo mado locally and intro- 
duced among tho cultivators, etc. 

IB Seed selection and distribution of ordinary crops will continue. Thin year selected reeds of maize, paddy, 
and ground-nuts havo been distributed to tho cultivators of tho vullov through the Ro venue Department. 

-III. Insects and fungoid diseases will be not od and specimens collected and forwarded for examination and 
identification. ' 

IV. Cattle-breeding. — Efforts will continue to improve local breed of rattle by clearing it witlfa Hissar bull, 

V. Agricultural and cattle show. — An agricultural show, which was hold at Srinagar during tho recond week of 
October 1900, met with considerable) success. It has been decided that oro show on a larger scale will be held every 
year In future. 

VI. Organization of the Department will continue. 

VII. Introduction of European fruits and vegetables in the State guidons and the experiments with \cgotahkp 
on IJie Fratap Model FarnTwil! continuo. 



APPENDIX C. ' 

Subject V Note on Fertilizers. 

(A, A. Meqgitt, B.So., Agricultural Chemist, and A. 6. Birt, B.So., Deputy Dibeotob op 
Agriculture, Eastern Bengal and Assam.) 

In view of tho fact that the question of fertilizers may come up again at tho next Board of Agriculture, and in 
anticipation that tho subject may be fully and profitably discussed, we venture with some diffidence to put forward 
a scheme of manorial policy, which we, —having regard to the whole of the conditions, connomic, dimatio, etc., 
under which wo are working, and the peculiar soil conditions with which wo aro confronted over largo tracts of 
country,— Imvo already inaugurated in Eastern Bengal and Assam and which we think may not bo without interest 
to other workers. It Is possible that condition**, approximating in many reepcots to our own, may obtain in other 
parts of India, and in the ho f»e that what promises to be a very useful, simple and probably profitable system of 
manuring may jierhaps bo given a trial there also, wo propose to describe hereafter the broad lines of our work. 

In the early history of this Department many manurial experiments wore inaugurated, into which the usual 
soluble artificials largoly entered. In the result, wo have corao to the conclusion that, in our case at any rate, a 
continuance of such work is not warranted, nay more — would represent in tho end wasted time, money, and energy, 
and point to a lack of appreciation of tho true position of tilings in general. 

In some cases tho above early experiments did not take into sufficient account tho conditions of the soil, or tho**) 
eoonomio and other conditions which will necessarily always govern such work when translated into the ovcry.day 
action of the life of tho Indian oultivator. 

Soluble artificial manures, of a forcing character, moreover highly expensive, and capable of being abused, and 
for which some of us arc apt to retain an affection bom of earlier associations, find their proper lire no doubt under 
some conditions, but wo aro personally so far convinced that the improiemont of Agriculture in general in this part 
of the world i** not to be looked for in their enhanced use, that except for very special purposes, we aro tdmost entirely 
discontinuing their uso. 

We are turning our attention rathor to more permanent methods or soil improvement, thoso more calculated 
in our opinion to keep up a healthy, rigorous soil -constitution and soil-elimntc, and more suited to the necessities, 
natural resource**, and economic conditions of India and its people. 

There are now* on the Indian market and under trial by tho Agricultural Department innumerable fertilizers of 
a very highly forcing chai actor. Rightly used they are no doubt pigantio forces In tho hands of an Intelligent 
farmer, but what u fund of knowledge and expcrionco is required in tbeir ure ! Wo ask Can wo oxpeot such know- 
ledge and oxperirnco at tho hands of the general cultivators of this country f * 

We have arrived at the conclusion that we should bo doing wrong in advocating their extended uso at tho ryots* 
hands for sovoml reasons, some of which are as follows : — 

(1) Their excessive cost. 

(2) Liability to their abuse in unskilled hands. 

(3) Theit unsuitability for certain large tracts by reason of the nature of tho soil and cllmatio conditions 

vhioh obtain in them. 

(4) Tho posrihilUy that in their oxtended uso wo may lose sight of tho natural resources of the country* 

7. (V/.— This is to our minds an absolute prohibition ot their oxtended uso by the ordinary cultivator oxcept for 
very special crop**. Capitalist*: may bo ab'e to afford them and in many oasf s fird them profitable, bat wo romombor 
that prwmnlv wo are not uorVnp for such men. We are rather concerned with tho man of **mall capital who culti- 
vates a few hiphos or acres oi land os the care way bo ; a man further who i**not In a position to pay fancy prices 
for his manure. Ro long as *ucb substances ns coiv-dnng, bones, ©|hcnfce% etc., are available at fair iates, we 
regard it as premature and probably economically unsound to attempt to push solnb 1 © uitificials. 

2. Liability to chute. — This is a very real danger indeed ; there Vill be few* of us who have not seen something 
of the effects of abuse of forcing nrtific'afs even in England. 

At the hands of those familiar with manuring practice, abuse Is not likely to occur ; but has the ordinary oulti- 
vator of this country tho requisite knowledge to properly uso them, or are we os a Department able, except on a very 
small seal© indeed, to give that super virion which will be necessary at any rate for some time to come f 

The practicability of the subsequent adoption by the cultivator himEolf of manures to bo experimented with by 
us on our farms, we now take carefully into account beforehand. 

A oortaln familiarity on their part may already be assumed with regard to the principlo of green manuring for 
instance, and with the use oi cow-dung, bones, oil-cukes, oslies, etc., and wo think that tho offeots of these manures on 
the permanent fertility nf tho soil ore hkrly to be much more marked than that ot soluble artificials, and tho user 
is far le*=s likely to go" wrong In their application. Tho same remarks would not apply to such commodities as 
superphosphate**, sulphate of ammonia, cto. 

Nitric nitrogen is no doubt an enormous asset fn the bands of an Intelligent cultivator, but It is essential it bo 
used aright, otherwise it may become a most dangerous substance. Its oxtended use in unintelligent hands will often 
moon more weakened and devitalised plant**, laying them open to new disease**, or fresh Wologio forms of old ones. In 
a climate like ours too terrific losres may occur from indiscriminate use of nitrio nitrogen. Abuse of artificials may 
stimulate crops to sunh an extent that they draw very heavily on tho soil, perhaps in tho direction of soma plant 
food not directly added in the manure, thu«» returning an apparent temporary profit In a system of ultimate land ruin. 

Our forefathers hod nono of there highly forcing relubln artificials ; they dunged their land, they limed, they 
appMnd bones, and they tborougblv cultivated their soils, with tho result that they grew good, hatriy crops. To-day 
we have soluble manures at hand of a highly forcing character and wo fear that their introduction to tho cultivators 
might lead to the advantages of thorough * i u1tivation, and tillage, and sound soil treatment, being lost sight of, in the 
possibility of being able to administer doses of quickly acting powerful medicine If things went wrong ufconsoquence^ 

There Is some danger, we think, of our considering each Individual and successive orop ns a thing in Itself, as If 
nothing more is orer to follow It. rather than turning our attention to adopting such more or less permanent and 
rational Bystems of manurin 1 practice, coupled with snitablo rotations nnd with strict reference to the Idiosyncrasies 
of each particular type of soil, os will result in building up, by way of a sound foundation, a thoroughly healthy soil 
in which crops will naturally thrive well. * 

3. TAetr unsvHahilittj for rfrfein large tracts owing to soil and climatic condition*.— There are undoubtedly in tiffs 
province, nnd probably in other parts of India too, large well-defined tracts of soilB whioh are at the present lime 
absolutely unfit to receive dresringe of certain artificial manures, and we bellevo that nothing but permanent injury 
wouldresult from thoiroxtended^uso# 

©osSS 



lha* this UJ.ru o of cor tain traots Is duo to a variety of causes. 

Wo suppose no ono would dispute tho point that up to tlio present Indian Agriculture has Leon extonravo In 
character, and very wasteful m its mothods. U has dopc.ided almost entirely on the natmal resources of the son, and 
this, combined with obraalio conditions in certain parts of the eouitiy, ho* 1 .. resulted in exhau&tijxi more or loss com- 
plete and somotimos voty ono-sidod, loading to unhealthy soil conditions. The prooes* is still gorng un ; we have in 
Assam for instanoo individual eases of tauiy large areas of originally virgin forest laud pub under sugaicano for a 
number of years, with vory littlo or absolutely no manure put tiito it, and vith veiy little attempt mado to keep 
down jungle amongst tho crops, a condition of things uhich speedily results in more or lot»s complete exhaustion. 

Tlio removal of counties successions of grain crops from the laud coupled with the extremely meagre returns 
made to it in the form of manure hi tho post, the fact that cattle mo generally very badly fed, and rarely If ever 
folded on. tlio laud oxoopt in tho case of grazing lauds, all this has culminated in tho present low natuial fertility of 
muoh of the soil of this country. 

, Unless and until such soils are thoroughly restored and revivified ono cannot expect them to grow satisfactory 
crops, though ono may. in sumo case perhaps force a sudden result by the use of some highly foicing soluble ma uire. 
Tho uso of such forcing and u mature! means for a mere temporary advantage is not however to ouc mind a solution 
of the problem of tho soil’s porma ioat improvement. We think it is unsound economy. Tho above state of affairs 
lias resulted in Eastern Bengal and Assam in largo tracts of land boaommg not only vory duliuient in certain plant 
foods, but tho soil has arrived at a very unhealthy acid condition, a condition which prohibits healthy bacterial action, 
with all tho resultant disadvantages appertaining to suoti a stato of things, and also puts out of court tho advantage- 
ous use of all acid or potentially acid manuroj such as suporphosplmto and tho ammonia salts. 

The weight of our annual rainfall, coupled with its comparatively wide distribution, also renders tho use of soluble 
nitrates \ory largely out of tho question. Even though by suitable soil treatment tho unhealthy conditions of there 
coils bo remedied, and tho soil bi ought into a thoroughly healthy condition bo that the above remark as to tho appli- 
cation of cortahl binds of manure no longer applies, wo personally think that oven then wo should be adopting an 
unbound policy to recommorid uidrly tho uso of soluble artificials, in tho present state of tho knowledge of tho 
average Indian cultivator as to thoir uso. 

Jdoroovor, we boliove, in a manner that we shall ptotontly oxplain, that it may bo possible to noble vo a sounder 
and larger measure of permano it ftrlility and at a loss cost, than by tho vide and exto.idcd uso of soluble manures 
u this piovmco. These vioua may not commend Ihorasolves to all who ate connected with the noltaro of tho sod 
in this country, and its continued productiveness, but this does not weaken our bcliof in the truth of them os being 
part of a fundamentally sound policy. 

4- Tht possibility that tht natural resources 0 / the country may he partially lost sight of .—' Wo fed that far more 
is demanded of ua by way of exploiting tlio natural roeouices of tho country. For example, tho quantity of bones 
annually exported from India is enormous, but the amount wasted la probably far greater. AU this represents a 
terrible drain on tho soil's resources, and wo think that if wo can te'tch or persuade tho pcoplo to conserve and uso 
their bones under propor conditions, wo shall do more Justing good to tlio country and at a lower cost, than by 
encouraging tho TOturn in tho form of superphosphates of tho phosphoric acid annually exported in tho raw form. 
Statistics show that during tho five yours 1003*190$ tho materials exported from India under tho head of animal 
boaos huvo Avoragcd over $2,000 tons per annum. 

Tho largo exports of oil-soeds and oakea might also bo quoted. 

So much by way of introduction. Reference to published analyses of tho sods in general of North-East India, and 
our own uork on sOmo more of thorn, shows apparently that in tho result tho general run of soils ate more or loss 
deficient in phosphoric aeicl, organic mittcr, and nitrogen, whdo 111 eomo cases also, whore rainfall is excessive 
loackiug has mfuocd tho lime content to dangerous limits, and tho soils havo b oca mo acid in character. 
regards potash, four soils are deficient j indeed m most soils, tho reserves of potash aro very groat and will last for 
generations, becoming slowly available under Suitable systems of cultivation and rational sod treatment. 

Furthermore, far tho greater percentage of potash removals occurs m tho straw and stalks of crops and wo bolievo 
it is fairly general to loivo a long stubblo 10 tho field, consequently tho removals of this elomontare not commonly 
so hoavy ub those of phosphoric acid. Again tho moderately dry dung of Indian loan cattle, containing, say, 20 per 
cent, moisture show3 according to VoeLuttor about 1 per coat, of potash. If therefore only 50 maunds (i.e., less 
than 2 tons) per aero bo applied to tho land ovory year it will moan an addition of potash of something of tho order 
of 40 lbs. as If sDi 

Our objeot then is to introduce a systematic policy into our experimental work with a view to restoring thore 
soil deficiencies rovoalod by analysis and learned from our experience. 

Wo arc assuming therefore that for those* typc3 of soil which aro not acid in character, in other words thoro 
whioh hnvc a saffioioucy of caloinm carbonate, tftu only co iBtituo.ii9 that must be supplied in ordor to permanently 
maintain thoir productive power aro phos phono noiri in Bomo form, and orga no matter containing nitrogen. 

Wlusro abidity oxista, u, whore tho figure for calcium carbonate falls very low, tho addition of limo in some form 
is also considered ossoutial to correct acidity and liborato potash and otherwise permit of tho sdil, with its Jiving 
hosts of bacteria, poiforming its normal fuautions. This is of tlio utmost and voiy first importance m suoh soils, and 
must bo understood to take prouodonco over everything olsc, Wo Iiavo already abundant proof of tho truth of this 
n tho light of oxpoiionco gamed on somo of the soils of Eastern Bengal and Assam during tho past four years. 

It is well known and gonomlly 1 ooognisod that tlio reaction of a soil (os to presence or absonco of acidity) oxorcisos 
a marked olfoot on its crop producing power. Broadly speaking no more striking proof of tho importance of main* 
tnining a faintly alkaline reaction of tho soil is n coded than is furnished by those soils that have become famous for 
tlicir persistent fertility under exhaustive conditions. Tho 11 ohalk 11 of England, tho ** Basaltic Sails,” mid in our 
own country tho “Rogur M aio all soils which arc rocognisod us being very fortilo ni thoir respective localities and 
havo maintained thou fortuity for thousands of years. These coils aro all more or less aikalmo in reset ion. Tho 
history of liming furnishes furfchor general evidence as to tho vnluo of an alkaline renotloa of tho soil as ono of tho ohiof 
economic feotoro in crop production. 

Other fertilizer materials have fiomo valuo and somotimos groat value on abnormal soils and others aro powerful 
soil stimulants, especially on soils deficient in organio mafctoc ; and if applied with intelligence they may somotimos bo 
used temporarily with justification and advantage, but for the general run of 40 M& wo think they aio probably often 
buporfluous and what is more to tho point thoy aro ofton unprofitable ia good systems of soil imptovomont. But in 
gonoral, to very abnormal soils other than those already mentioned it must bo understood that our remarks do not 
apply. 

In tackling then tlio question as to tho lino of treatment* wo should adopt in our attempts to permanently 
i mptorc tho fortillty of tho soil ooourring over Iatge patta of North-Eastern India wo aro talring into oonsidoration tho 
following points amongst others s — 

(1) Tlio nature of tho Boil as to tho prescaco or absence of a sufficionoy of oalcium carbonato. 

(2) Tho climatic conditions of min fall, oto. 

(3) Tho natural resources ol tho district. 

(4) Tho cost of tho treatment proposed* 

(5) Tho permanency of Its oilocts on tho gonoral agriculture of tho track * 

(6) Tho likelihood or otherwise of the possibility of abuse of the manures to be used, in unskilled hands 
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As before mentioned, our proposals aro broadly — 

(«) For tracts of soil deficient in calcium oarbonate and acid mchatactcr, tbo use of somo form of limb, some 
form of phosphoric acid, and organic matter containing nitrogen. 

(6) For soils alkaline or noatrul and having a sufficiency of caiicum carbonate, tbo addition of^somo form of 
„ phosphoric acid and organic matter containing nitrogen. , 

Wo noxt como to the consideration of the point ns to what form these additions shall take, and how they 'shall 
be incorporated into practice. As to the form which the application of hmo shall take where shown to bo necessary, 
having regard to all known facts, one would unhesitatingly Bay ground limestone, but bince this is very difhoult, if not 
impossible, to obtain, caustic or slaked hmo is being used. Inis will become carbonated Sn n short time, and will put 
tho soil on to a fair road to recovery. Some of course may argue that the caustic hmo will also burn up tho soil’s 
organic matter, but oven caustic hmo can be used with profit, if ample pro\ lsion be made to replace tho organic matttr 
destroyed and also to restore the extra phoaphono acid which will be removed in succeeding crops, and this is all 
provided for in tho scheme. A little loss of nitrogen and humus may occurlit an early stago after applying caustic 
hmo, but this will bo amply compensated for aftci wards, and once caibonated, tho hmo will exert only the milder 
action of correcting acidity and encouraging tho activity of tho nitrogen collecting and mtntjang organisms. Ex* 
tended investigations carnod out by the Pennsylvania Experiment Station (Kepoit, 1902) demonstrate the superiority 
of ground limestone over caustic lime, and this is supported by other recent work m England. 

Tho amount and frequency of application of dressings of hmo in any form nre matters which will vary with cir- 
cumstanccs (and upon which w o aro working), for mstauoo 

(а) Upon the kind of hmo applied, whether ns fino ground hmestono or caustic hmc. 

(б) Upon the acidity of tho soil to start with. 

(e) Upon tho nature of tho soil, f.c., whether very sandy or clayey, and tho amount of organic matter contained 
in it. 

(d) Upon the rainfall ; in districts of heavy rainfall more loss will bo suffered by leaching. 

(o) Upon the amounts removed by successive crops. ^ 

(/) Upon tbo depth of ploughing commonly practised. Tho action of hmo docs not descond much below tho 
depth to whioh tho soil w ploughed, and hcnco to put in large doses of caustic hmo and plough shallow 
would roprosont an enormous dressing on tho surface fow inches. 

(g) Upon tho nature of tho sub*soil Whon tho sub*soil is acid also, liberal application may bo made and 
ploughing do no moderately deep. In times of partial drought the acidity of the sub-soil may como 
up, and it there is no lime to meet it, harm wall result. If, howc\cr, the sub-soil contajns abundance of 
calcium carbonate, some calcium bicarbonate mil bo brought upward into tho surface soil with capil- 
lary water, and may servo to reduce the acidity of tho surface sod at critical times during drought It 
mil thus bo readily conceded that in tho rate and frequency of application of lime there is ample scoro 
for onqulry and useful work. 

In considering tho form tho application of phosphoric acid should take, the commodity that struck ns first and 
foremost as being the most widely distributed, the most cauly obtained generally, and most probably the cheapest 
form of this elemont of plant food is bones in some form, biuce phosphoric acid is generally deficient in onr sods, 
wc aro making it our aim to apply it in cheap fouu and in positively larger quantities than will be removed in large 
crops, and then hope to make it uvoilablo by our methods ol cultivation, rather than to upply it in the form of highjy 
expensive soluble artificials which might give a bigger initial result, but which mil not * ‘wear* ' kho bones, for instance. 
Pnospnonc add is a necessary addition not only to improve tho stock of that clement present In order to provide 
for removals by grain crops, but also to provido suitable food for tho nodule bacteria of leguminous gicon manure 
crops, upon which we, as will bo shown later, uro partly relying for tho supply of tho organic matt ei and nitrogen 
which must generally also bo added in some form. 

Wo may be accused of working for posterity in advocating tbo use of bones, but is it not hotter, we ask, for us to 
begin work along what we reckon as sound economic lines now, rather than to wait until the decreasing productive 
power of tho land coupled with increasing population brings its inevitable result ? 

Besides, bones in a finely crushed form with a rational system of soil treatment, which includes green manuring 
at intervals, como into uso fairly quickly, more quickly than some may suppose, and it ib quito probable that as a 
consequence of tho relatively high soil teinpeiaturcs winch obtain in India tlus is more so in this country than 
Europe. Hall (Fertilizers and Manures) states that of tho phosphates in bones about onc-half can bo dissolved on 
shaking up I gramme of bonomcal with ono litro of 1 percent, citiio acid solution, which would show that the 
phosphoric acid is easily available. Tho expeumontal evidence which no doubt docs exist that bone meal is rather 
slow noting as a source of phosphouc acid wises from its comparative coarseness. \\ o personally had recently a 
bqiI through our own hands which contained viublo small pieccB of bone, every bit of whioh dissolved out m I per 
cont._cilnc acid solution with 7 days* shaking. The evidence adduced up to tho present ns to the effect of boncmeal 
in this country is very incomplete. Our oxpononco ui Eastern Bengal and Assam with bones has always been verj 
favourable, and we get an almost immediate response. The fact that boncmeal has generally given better rosulu 
wherever tried by us in North-East India may no doubt bo ascribed to the fact that our soils aro generally speaking 
less deficiont in orgamo matter than those of 1/omnsuInr India, a state of things probably due to our rainfall 
distribution conditions by virtue of which the suifuco of the land is generally covered with vegetation of sorts. 
This gives tho clue then to ono of tho principal conditions of the successful use of the more insolublo forms of phos- 
phoric acid m this country, and tho inclusion of green manuring as an ossontial feature in tho general cropping 
scheme, m tho system of manuring under discu3siou will, wo think, provide the orgamo matter necessary to make 
tho use of what are regarded as tho more insolublo forms of phosphatio fertilizers not only possible but also 
profitable. 

Steamed bonomcal would of courso be preferable to raw meal, but would cost more. Both may be regarded as 
obsolutely safe fertilizers. They novor injure tho soil whatever its condition, which cannot bo said of nil phosphoric 
f ortihzers. ^ 

Anothoi substanco which we intend to try as a supplier of phosphoric acid is raw mineral phosphate in a find} 
ground condition. This has on advantage over bones in that it runs up against no casto prcj’udiccc Mineral phos- 
phates Imvo been hut little used directly as manures in Europe, but there is plenty of evidence that, when finely 
ground and used in conjunction with organic manures, they are quite effective. According to the Quinquennial Ecviow 
at Mineral Production for the years 1UQ1-190S there exist in tho Irfchinopoly District of Madras deposits of mineral 
phosphate showing from 50 to 59 per cent, of Tncalcio phosphate and about 10 per cent of calcium carbonate. No 
information is given as to tho oxtont of these deposits, and the present concessionaire of tho beds informs us that lie is 
not in n position to deliver ground phosphate at present, ns no crushing plant has been erected owing to the small 
demand for mineral phosphate in this country. IJus i« much to bo deplored, ns m view of a long and v or y complete 
and exhaustive soues of oxperments earned out in the United States it js well woilh consideration, and wo think it 
might be advisable for us ns a Department to endeavour to exploit these natural phosphates. It docs not follow tlmt 
tho phosphate beds above. refen cd to are tho only ones thnt exist in India. As a result of tbo exhaustive expel j* 
luouts above referred to, it is stated to bo tho fuel that wboievei line ground natural rock phosphate has been 
used liberally and in connection with decaying vegetable matter, it lias given satisfactory results, oven during the 
first rotation, and with continued uso it has proved to bd tho most ecouomical and profitable form of phosphorus to 
use la permanent systems of cultivation. „ - - 
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, t i co J mcc f tl0 ^ it J s ydl to remember tliat iho phosphoric acid contained naturally in tho soii is not in the 

«£* t * phosphate but largely in the form of disintegrated rock. And yet this material uccomcs available by 
*^8 ain phosplmtio marls containing phosphorus in tho in soluble xnmciai form have boon used foi 

- a ° ♦ 8 ,or ” 11:00 * aiU»«cittion to tho soil. If raw phosphate can bo obtained cheap enough and if tho Indian 

opow s arc extensive* it bhould b© economically possible to Apply to the sou iurgoi quantities of phosphunc acid 
food M0 rcraov6c ^ * u lftr 8° crops and thus ensuion poununent uupiovemont ub rogmas iho bou'b bUjcr ol this plant 

u ™ ^* rt ^ cr ^vantage, which raw mineral phosphate shares with bones and slAg, is that it is freo from acidity, and 
nua no tendency to uujuro tlio soil in any ccec. Jior tho luiuimation ut thuso unu may not have seen tho report ot 
tno raw phosphate experiments above interred to w o appoint a btiot digest snowing tile pnncipui luatuies. lney wero 
commenced by tuo Omo Agriculture! Experiment SStuUun in lbsO, ana iz ycais icuuiuj are uvaduuie. Tho soil was 
most dohciont in phosphoric acid with nitrogen ns tho second Hunting faou*. A thieo years' rotation of corn, wheat, 
ana clover was follow cd on three separate tracts of land su that eitch crop was rci*Tesentod every year. One plot 
in each senes received 8 tom per aero of manure “ When fiom the open barnyard micro it hud been accumulating 
during tho winter and applied to the clov cr sod in tho tprmg la no pumgneu under ior corn* Anotbci plot icceivea 
? 9 ^» er ii U *» r mal J ut0 *! ta h° 11 fiom box stalls where it had utcumufiaea unaci tuo leet ut ummais Kept continually 

in tho Man. Tw<* other plot's JU each senes teceivcU tho taiue hum anu quantity ot lnuiiuie, with oaon tun ot vviucu 
pound 6 oi hue ground raw took pnospimtc, anu two utuea plots ituiun mtuuuo nun txtukiouoi 
which 40 pounds of ucid phusphute had been mixed, lively tbnd i»lot in e-oil tiuct or senes icccivod no mauuro or 

- other lertdizer. Tho lcsults uro of gieat interest, und to tuune wnu wj u ii to puisue the wutiei lui thor, wo iccommond 
n study of the figures as Bet out in tho original lepotl ot tuo btatiou. Ab a general average ot testr on an soucs, the 
raw phosphato produced practically tho same gross increase as tho acid phosphate, aiti*ougii tho acid phosphate 
a PP“ ec * twice aS much as the raw phosphate. \\ ith clou bio the mvcbtiucnt tnc pioht pci ucro wus sugnuy greatei 
from umd phosphato, but on tho basis of nid/ioy Invented, tho pront'fiom luw'phutqmnte vyub utmost aouuio Hurt Irom 
aaid phosphate. Further using cqimi.quuutmes of raw and acitl phosphate l objectively, tho amount of iihosphonc 
acid added by the raw phosphato was actually about double that added ny tbdacui phosphate, bo that tho raw minornl 
enriched tho soil in phosphoric acid twice as much as tho acid, wmio tho removal of ciops was practically equal. 

T bis is of enormous ecouomio importance. There Ohio investigations with raw versus acia phosphate arc in a clasa 
by themselves. No other similar experiments have been conducted cite where in tho woild that can corupnre with 
them in agricultural value. Many cxpei uncuts with raw phosphates have been earned out for a single season and 
toinf* for several, but as a rule no larm manure has been ured and no adequate provision made for a Biippty of decay- 
ing organic matter. Where nitrogen lias been supplied it was in so mo commercial faun such as tooxurn nitrate. 
Furthermore tho most marked benefit from tho ueo of law rock phosphato baa not been on markedly acid soils but 
on tho piacticaily neutral silty loams of tho Corn-belt ot America. Two important facts ato stated oh established by 
the Ohio experiments : first, Umt finely ground natural rock phosphate is a material tliut can be employed with vciy 
largo profit us a phosphniic f (Utilizer when used in conjunction with liberal amounts of decaying oigamc matter, 
und secondly, that undci the conditions of the experiments tho raw phosphato gave practically tho same proht per 
acre, aud tw r icoa& much proht for money invented, at tho acnl phuspnuto. Another senes of expenmenta of which 
U years* results arc available is reported from Jdaty land, in vviutn weic contrasted (i) bonemeni, (2) blag phosphor* 
fll) no phosphate, (I) and (6) two samples ot raw minciai phosphate. Equal amounts of hjUs were URedin ail tests. 
Green manuring wus jirovidcd m two Mines out of throe. As an avoiago tho raw phospimte gave nearly the same 
insults us tho bone and Blag. 'The average increase in yield was v ery marked with wheat, less with fitly, and practi- 
cally no effect wu& seen on corn. The value of Urn total meren^t* in lz ycats was about- ten times tho cost of tho raw 
phosphate. In commonliug on tho experiments, the Director of tho b tat ion sayB : — “ Tho results obtained^ with 
tho insoluble phosphates have cost usually loss than one-lmlf uh much us that with the soluble phosphate.” ** Tho 
results show decidedly that plants arc itbic to utilises tho liiFOluhlo rocxpliosphatc,” **Tho use of tin abundance of 
organic mutter m tlio soil when insoluble phosphates arc applied waBoviclciiUy a necessity foe their best ©fleets.” 
Tho essentials in tho use of raw phobia tv > Hceiu to bo-— 

(1) Tliat tho mineral be finely ground so that 00 per cent, at least will pass a mcvc with 10,000 meshes pci 

square inch. 

(2) That it will not give mniked benefits unless UM-d in conjunction with adequate supplies of decaying 

organic mutter. Jt has practically no value ns a top dressing but must be ploughed under and 
thoroughly aucoiporntcd with tlio soil. Of course it does not act as a soil stimuumt to liberate other 
plant tood iron) tho sod, although it sometimes contains some calcium carbonate and then has somo 
power of correcting acidity. 

As in tho case of the application of lime whero necet^ary, so m tho matter of provision of phosphoric acid also, 
whether bones or raw phosphato bo uhed, details as to umount and frequency of application wdi liavo to bo worked 
out for each large tract having rogatd to existing agricultural practices, conditions of soil, etc., and Huh aspoct of 
tho question is receiving attention at our hands too. 

Concerning provision ill tliiB scheme for the addition of organic mattet and nitrogen, from what fifth gone before 
it appeals clciu to us that wo must look to green manuring practices and the addition of cow-dung and other organic 
manures, ns directly oppofccd to commercial forms of mttogen such as ammonia salts, Eolublo nitrate**, etc- Apart 
from their action in bunging into uso the insoluble foim of phosphorus advocated abov c, wo bcliovo no ono will aony* 
that onu of tho chief points ou which our attention ns agriculturists should focus is tho permanent incrcaso of tho 
amount of oigamo matter in the sods of the count iy, espeemUy in now of recent discord ics ns to tlio relation between 
carbohydiftte buppbes to tho nod aud tlio activity of nitrogen galhormg bactcim, tho azotobautcr, etc. It plays au 
enormous r6lo in tho poils of tcmpciatc climates, but who shall measure its importance m Iho soil of a tropical 
or semi-tropical country t 

Green manuring is npt by any, means unknown in this part of the country, and in many parts its advantages arc 
clearly recognised, but Ihcio is room for its for tnnic extended uso in this province, and much pioneer work is possible 
and demanded of hr lit this connection we shall endeavour to interfere as little ns possible with established agu- 
cuJtural practice. In somo luicts jt may mean tho loss of one crop every fow f years say. In other ensos wo believe 
green manure crops can bo put in, at any rate partly, as eatcb -crops. In tho ltajshalu District of tins provinco foi 
instance Laikyuts salivvs is sown broadcast ovot tho winter paddy oeforo tho land dries up, and boforc tho paddy li* 
ruapod. Tho crop grow a amongst the p iddy stalks and is allowed to remain after tho paddy is harvested, and although 
not strictly used as a green mnnuio etop, sinco it is almost invariably either taken fiom the land or grazed oil by 
cattle, yet tho roots and stubble /aim it valuable addition to tho soil. Moreover muco such a practice is abeiuiy _ 
in vogue it should bo less dfilioult to introduce a scheme of gicon manuring by cateh-ciops m this distnet, Mollibon 
(Indian Agriculture, Volunm 111, pago 70) states that thm oiop is giow-n as a second ciop in rice fields in tho Bombay 
Presidency and that a good crop loims a thick clo^o inn co ov oi tho whole suuaco. It is a hardy pulse and casii) 
cultivated and bomo million tics state tbnt.it wall grow sucecs , *fully in Mills u muni ed to nnj’ other pulse. Jf sown on 
uiirygiouiid this crop is not so much injured at, other crops by the subsequent hnidcmng unci cracking of tho 
surface. When this is povublo it means tlmt no crop is iowt mid far less diinculty would bo experienced in pushing 
green mamn cs. Even though it crop hus to bo occa-ionafiy lust undet this scuctno, it is quite likely tliat by virtue oi 
tho enhanced fertility of tho laud tliolo^s will be more timn teuiupuaintoi in bigger inqH. Tins financial aspect 
of the ensd must bo carefully worked out by ua boforonamt toi <uCn uibtmct set oi conditions, and it will necessitate 
careful experiment for a tones ol jears ov'erflovcml lotuiionsto doteimino finally ana xatisfactorily.^ In Imets 
w*itn cliifciciiteoiland economic coudiliouBund with widely vurjmg mopping systems, tho iioquqnay ot intioducing 
the green crop will also vary. In some* parts of the country vvuoto an euriy ruins crop is not taken, as for instance 
over largo tracts of Assam, tho green (nop may bo putui then and will not mean missing a etop. 
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£n the result, a system of manorial practice under which the organic matter and nitrogen required for the 
crop are obtained from the atmosphere, and the only manures to bo directly added are in one case a very occasional 
d reanc g of hne, and rather mere Jrequcnt dressings of, say, boremeal, or In saolhtr case only the bonemcal at inter* 
rals, such a svstem should be capable ot yielding Urge* routs. 'Xne acuition ot nitrogenous organic matter u ill of 
course usuallv be augmented by uressangseteo^ manure which one may say, without tear ol contradiction, i* 
practscaUv the only manure usea to -nay by cultivators generally auu that not to such an extent ami in such an 
economical way as it nugbt be. It may be asLea of course, is it posable by green manuring, in adcu fcion to the use of 
cow manure, to .keep up the sod’s supply of organic matter and nitrogen, su&cjcnt to meet the demand ol the 
increased crops whnrfi we doubt not will aterne irom the system of sod treatment advocated T We personally do not 
doubt it though the necessities of the case will obviously vary in different tracts. We hold to this opinion, uhde 
maintaining that, owing to the loss of nitrogen in drainage water and heavy oxidation of organic mat ter in a 
tropics] climate, the addition of nitregen to the eo 2 must be in excess of the amount removed by crops if tho 

productive power of the soil is to be maintained. This problem, ni, how by suck methods as above advocated 
to keep the supply of nitrogen (end phosphonc add) a little in excess of crop and otter removals without unduly 
interfering witn tne established cropping practices, is, we maintain, one cf as nice and thoroughly practical problems 
as ever engaged the attention of soil workers and one which we of this Department are now taoklLg. 

Centring our attention on the nitrogen problem, it is common knowledge that certain crops remove more than 
others. Aoubusnelcropol wheat wdi remove some JUUJbs. ot nitrogen in grain end straw, opposed to a maximum 
removal of only seme 25 to 3 y lbs. nitrogen in the case of a very excellent cas paddy crop in Jmstem Bengal, lrtt 
us consider then a specific rotation including one green manure legume crop and see now lar the nitrogen it supplies 
will meet requirements- In putting forward the following, we do not indicate it as even a desirable rotation m any 
way nor is it one we have adopted, it is merely by way ot illustration 3 — 

, . ^ f Bairs crcp Green legume to be plough'd in. 

tKab. crop • •••»•••». * ilnsuxd. 

3 Ka.Es crop .».•«•••••■• paddy. 

« cKatu crop . Oats. 

In calculating removals of nitrogen by the mustard, attt paddy, and oats, wc have taken what we consider to be 
good average crops ol each and have assigned generallj a higher nitrogen value than would appear to be correct from 
analyses made by Leather and Colkns and quoted in oik ton's Indian Agriculture. 
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To this must be added a certain a mount of nitrogen for it moral by drainage- Ihis Joss will admittedly vary ow 
different tracts ol country where soil and rainfall conditions are windy different, and different systems of cropping 
ana eod treatment are m vogue, undone cannot even hazard a guess at what it may amount to. but suppose we put 
it at about 50 lbs. of nitrogen per acre per annum icra district where the annual rainiall is of the order ol 70 inches. 
Assuming* mean annual drainage equal to half toe fall, ni, 35 inches, and making use of European figure* for com- 
position ot drainage water from plots to which FoJnble nitrogenous and mineral manures are not suppued, we arrive 
at a hgure ot tnc ordeT of 30 lbs. nitrogen per acre per annum as loss in drainage water. Wo do not consider it will be 
a heavier loss than this, considering the facts that the green crop will usually be ploughed in well towards the end 
of the rains, and the cow manure xniJ more generally tnan not be applied to tte cold weather crops when rainfall is 
very slight. On the above assumption there will be a total Joss of mtrcrgtn to the soil over tho two years of about 
130 lbs* per acre- The question xs, “can this amount be supphed by the green manure crop?’ That will depend 
upon the kind of green crop grown, the extent and condition ol its growth, etc. Wc have produced on the Dacca 
farm a green crop of ahiiiKtha (£>ef}ba 7 i'tx aenleala), supplying at the rate of some 14 tons green matter per acre, 
containing over 3 tons ary organic matter ana just over i<Aj f bs. of nitrogen and this wit hout special treatment of any 
tort- We anticipate that as our soil becomes healthier wc can count on even better figures, irrozn the best experi- 
mental data available probably about 5 ot the total nitrogen contained in a green legume crop is taken from the air. 
1 he crop of ahai rich x reterred to above supplying some It to lbs. nitrogen p*r acre may' therefore be suppo sed to have 
taken some 70 lbs. nitrogen from the air, tne rest from the soik Ike net gain to the soil-then from tne crop is only 
tome 70 lbs. nitrogen wnich just balances the removals by the three following crops in the above imaginary rotation. 
We reckon that tne removal* by drainage which wc have put down ot 30 lbs- per fcnnum will be more than balanced 
by the amount ol Cow manure applied. Suppose we allow 1 UU mas. per annum per acre of cow manure, and at least 
in this part of the country we oo not think tms is in excess of tne average used by cultivators, that is where they 
use it at alb Judging "from the figures quoted by iloliison and irom our own experience, we shall be below the 
mark in assigning a nitrogen value of 0*5 percent, to* cow manure as usually produced in India. Ibis will add some 
40 lbs. of nitrogen per annum and the balance sheet works ont as follows on the above assumptions ; — 


Dr. 

£o»/a nitrogtn accovnL 
! 

Cr. 

To Greea crop ratreyen obtain'd 
frosts. 

To Cow manure ... 

. 70H».n.tiug*3. 

. 80 Jb*. xutitrren. 

BrCrcpmasral* . * • « 

By Drainage removals , . . 

. TO lbs. Bltrcsca. " 

. 60 lbs. 



, Balance . * . • • 

. SO lbs. nitrogen. 


150 lb*. 


iions. 


THe leaves us a balance of 20 lbs. nitrogen on oar two years’ working on tho above suppositions. 

Tho poation of affairs will be still better if in place of, ray, tho oats in the above rotation a legume u ere intro- 
duced such as Alaitkztnt for instance, a crop commonly grown in tho Dacca District m the cold weather. Tor in 
this case if { of the nitrogen of tne entire plant is m the roots and stubble, and 5 m the part of the crop removed, the 
toil will suiter no loss oi nitrogen, having only supplied as much to the crop as iu»s been left in roots and stubble, 
fco that with some system* of cropping the frequency of the occurrence of the green manure legume crop in rotation 
could be recuced. But ox course other considerations already sufficiently indicated, have to be taken into account 
m finally settling that point. Wo remember that it is the active aecay of comparatively fresh organic matter in a soil 
that puts life into it as opposed to tne ra^re presence and slow decay of old organic residues that persist in many soils 
and give to the figure for organic carbon a fictitious value. In the balance sheet of nitrogen above no account has 
been taken of posable addition* to the soil's stock of that element by* the group of bacteria known as the azotobacter, 
so that the resultant balance may even be bttter than as Ehown. 

Wc think then we have stated a case which may be worthy of some consideration as being an attempt to formu- 
late a practical scheme of gradually and permanently building up and restoring to healthy vigorous condition large 
areas of laud which to-day aie not producing either the quality ox quantity of lood materials that they should do. 









At any into tlio result* of our previous w ork into which soluble artificials entered largely, obtained by us as a Depart- 
ment up to the present* have not been attended with that meafiure of success hoped-for, and this dearly warrants a 
change of policy or at least trial of othor manurial methods on our part. Though opposed to attempts to put artifi. 
owls of A highly stimulating character into the hands of the ryots for the reasons stated, it was with no intention of 
writing a diatribe against artificials purely as suoh, that wo set out. Not at nil ; wo recognise their value 
for special purposes, and for certain investigations where they must often he used, for instance by investigators 
themselves on experimental farms. Their use is very often necessary in settling the preliminary points of an enquiry 
or lor acquiring merely academical information required in connection With other problems ; and wo recognise that 
the acquisition of academical information is not to be sneered at ; far from it. On the contrary it very often opens up 
J> 11CW hnea of work, or leads to a bettor and fuller understanding of cognate matter improperly understood before. 

Again on other traots of land in India and for somo crops, profitable use may no doubt bo found for thorn. 

Agricultural problems may bo attacked from two different points of viow : — 

Tht Economic, in which the objeot is to show how crops may be produced a little more cheaply than at present. 

Tht Scientific^ the problem being investigated for the sake of the general principles it may bring out. 

# In our own case, wo do not consider that economic ends will be best served by attempting to push soluble forcing 
artificials, and wo think wo arc right at prosent at any rate in placing the cconomio aspect in front of tho purely 
scientific, though tho latter too is receiving attention concurrently with the former, 

' For intensive cultural work, such as obtains In market gardening operations, soluble artificials will ono day tak 
their proper a. id woll deserved place. 

The scheme intended to bo moro or less porinnncnt briefly sketched out in this paper presents a number of prac- 
tical problems worthy of our stool — moreover interesting problems, and what may provo in their determination very 
valuable onos — and it is purely in a sound recognition of the faot that wo are but a unit of n much larger body in India 
from which we may hope at all times to draw inspiration and help and which perchance we moy oven sometimes 
hope to assist, that wo present our ideas In this form for the consideration of ami perhaps trial by workers in othei 
parts df India. Though it may fail to achiovo all w o hopo for it at our hands, it docs not follow that suoh would bo 
the ense in other pnrta of tho country with varying conditions of soil, climate, agricultural practice, cropping, etc. 
We are disposed to think that work on some such lines affords a fine field for co-operative effort amongst Chemists, 
Botanists, nnrl Agriculturists. A similar scheme worked out by Professor Hopkins in the United States (referred 
to presently) has given excellent results in practice on some of tho worn out wheat lands of the West, and is it not 
At least posdblo that it would he equally successful on the wheat-growing bolts of India T 

Clcntly* much depends upon finding green legumo crops suited to escli tract to supply tho most oxponsive element 
nitrogen, the one moat readily lost, with all tho ono most largely removed in crops. But as insisted on before where 
they do not exist already, tho essentially important thing is to establish sound healthy soil conditions, and this is 
Intimately connected with the proportion of calcium carbonate present, 

(Wehav© succeeded in growing 8 to 12-anna cold weather crops on somo of the worn out lands of Assam merely 
by Application of lime alone, whereas they would not grow at all before.) 

Very accurate methods for tho determination of carbonate of lime in the soil exist, but any further method 
wkioh will assist us in determining the reaction of soils and their lime requirements should be of the utmost value. 
In this connection field work, now being carried out by iw on some of the acid sails of Eastern Bengal and Assam, 
points to a fairly close agreement between the results of that field work and results for soil reaction and its lime 
requirements an obtained in tho laboratory by Voitch’o time wntcr method. Tho method promises to be of r great 
assistance. Wo hope, however, to publish further information on this point at a later date, ns more results_are_avaib 
nblo. 

The essential features of tho system on tilned may bo stated briofly as : — 

(1) Simplicity. Fow manures arc to bo used and at interval only. 

(2) No solublo forcing artificials to cause Injury to tho noil or to bo abused In unskilled bands. 

<3) Permanent enrichment of tho soli na opposed to mere temporary stimulation. 

It would bo of interest and vulue to know- bow tho cost of minora! phosphate imported from, say, Algeria or Tunis 
into India would compare with that of, ray, Basio slag and various kinds of superphotphates, reckoned as per pound 
of phosphoric add. 

Since experiments were started on tho foregoing definite lines on tho Dncea and .Torhat Barms in this province 
at the commencement of the present year, nfter a good deal of preliminary work and many observations on these soils 
during tho preceding three voars to determine tho nature, reaction, lime and phosphoric acid requirements, and tho 
fcuitobllity of certain green legume crop to supply tho nitrogen requirements of a rotation of the ordinary cropping 
of the tracts represented in either case, information has come to hand of a similar scheme of work being actively 
propagated and Btrongly advocated by^Profcssor Hopkins of tho University of Illinois with excellent results in prac- 
- tico. 

To a perusal of a very recent account of tiffs work no oro indebted for rnuoh valuable information and 
assistance for tho faturo conduct of our work. 
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APPENDIX D. 

* I 

Subject IX : — Notes on the Agricultural Associations in 

Provinces. 

. UNITED PROVINCES. 

(W. H. Moreland, C.I.E., I.C.S., Director op Agriculture.) 

Tho following paragraphs from tho latest report of tbo Department summarize tins present position 2 — 

!* During tlio Agricultural Conference the opinion was expressed By many rpealtcra that the forma- 
tlon of agricultural associations was one of the greatest needs of the province, but muoh mis- 
conception Is still prevalent ns to the conditions required for their *ueceirinl working* Tlio 
tendency still L to form Associations without a Buffi dent proportion of working members or in the 
alternative without a paid executive, and the Inevitable result is a certain amount of talk and 
writing but very little practical benefit cither to tlio members or to their tenants. Tho con- 
ception of an nidation as a body of working members must beeoxno familiar to the publio before 
much progress can bo exprettd in this direction. At the same time there arc signs in the parti- 
culara given below that a few genuine a^oclations are coming into existence, and doubtless their 
practical ettccces will lead to an increase In the number. 

11 In the Central Circle the Porter Association (Allahabad) held no meetings during the year, but its 
members rendered considerable assiMnneo in connection with the Exhibition. Tho Mainpuri 
Association has been active npd about 40 of its members arc taking part in practical demon- 
strations of new crops or varieties, the u*Q of iron plough*, and Improved method of maize- 
cultivation. This association has also interested ilaeH in tho capture of the destructive wild 
cattle in its vicinity, and ban distributed the animals captured among it* members. Tho Gauria 
Kalan Co-operative Bank in tfnno continues its interest in agricultural Improvement ; it main- 
tains a useful mib-eentro for Implement*, on ns a set of boring tools for its members’ u**\ and ha* 
bought a Urge quantity of ground-nut seed In order to Introduce tho crop ; it also held an agri- 
cultural show nml a c iltle-filr at which n brisk business was done. Three small associations have 
recently been formed In the 6*fipur tihst! of this district, composed mainly of members of three 
local ' o-operative Societies : they ere practically off- shoots from tho Gauria Kalan Bank, and their 
activities will he watched w th lntcrc«t, 

M No particulars have reached mo regarding tho activities of the Associations in the ’Western circle, to 
which reference was made In last year’s report A new association has been formed at Baraut 
In the Meerut District, but in this c »»i% too, no detailed Informnron has reached me* In the 
Eastern circle, an association has been formed at Wnlipnrin tho Sultanp'ir District. It has 
made a promising start, but it Is too soon to pronounce an opinion n* to Us ultimata utility.’* , 

2. It will bo scon that those bodic# are not yet of substantial value. Tu 0 or three arc doing ft certain amount of 
useful work, but it remain# to see whether their cnergv will be sustained. It is tho duty of the Cirelo Officer to keep 
In touch with these ns’ociatlons, cither personally or through ft member of his staff : there U not n# yet any definite 
organisation for this purpose ns the time has not come for organising. 

3. The extracts given show that the most hopeful sign h tho nclivity of the co-qp< rathe organisation, whether 
ft hank acts as such or whether Its members form an association* It ban oil alonp been obvious that * co-operative 
organisation, if successful in its primary objects, would be much the meat effective channel of communication le- 
twcon the Department and India idual cultivators » but patience ha# been nteetwiry, if tl e organisation was not io be 
overweighed at the start Much of the work of the past six vears him t!,t tvfore been devoted to premia turn for the 
time when the organi*sation would be ready to act. Tnis time has now come : tbo IU glstrar has retentiy supplied me 
with ft list extending to 22 out of the *18 diHtnots in the province* where the co-njvmfiv e organisation is ready <0 enter 
into relation# with the Department, ond Circle Officers have b^en instructed to tnl e tho necessAry steps to find out the 
direction in which each bank or society can best be nstislcd and to render the nvfotanu* required* Arrangement** 
have also been roado undor which the Tfcgistmr will enable the Department to 1 cep this list up to date by intimating 
periodically tho additions which can be made. 


BOMBAY. 

(G. F. Keatinge, I.C.S., Director of Agriculture.) 

There Are 30 Agricultural Associations In this Presidency. They ore not connected with Co-operative Credit 
Societies. Most of them owe their origin to the efforts of pome individual n l.o takes an interest in agriculture and is 
anxious to bo helpful in the matter of agricultural impTOV emmt ; and the tendency la far the w ork of each association 
to represent the activities and energy' of the individual who has organised It rather than the collective energy of the 
association ns a whole- 

Tho Agricultural Department supplies to Ihevo associations the publications which St issues, and members of tho 
Department visit them as often as is practicable. In this way they Servo as n link between tho % Department »nd tho 
cultivators and tond to stimulate and keep nliv 0 Interest In agricultural progress Some Associations liftve, with the 
help of tho Department, undertaken experiments with fair success, others have acted ns agents for tbo supplyof Imple- 
ments, snob as Iron ploughs, which is a very useful work, mnny liavo organised shows, which havo certainly produced 
some results and have Involved much labour and some expense to the organisers. It h not possible to point to very 
atrildng results, but on tho whole I am satisfied u ith the pmgrt-M made in this direction, and think that with conti- 
nued attention ond fostering care some of the ft«*omtior# will develop into useful bodies. 

Two difficulties are prominent — 

(1) Tho difficulty of sustaining tho Intorort nnd continuity of work. 

(2) Tho difficulty of providing funds. 

To overcome tho first difficulty I think that each association ought to Lave ft paid man to act as Organiser and 
Secretary. Ho need not bo a highty paid man, but should be ft cultivator and aide to rend and write the vernacular. , 
It should bo his business to keep in constant touch with the Department and to organise fprofitablc lines of develop- 
ment for his association. 
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• second difficulty can, I think, ''bo overcome in the long run by grafting Co-operative Credit Societies on to 
ngncultural Associations. I notice that in Franco the terms Agricultural .Association T and ‘Co-operative Credit 
Association appear to bo alien at ^ os for the sa me tiling, and that every Agricultural Association is a Co-oi cmtU o 
Credit Society and vice I should like to see the same thing take place m ibis country. I know of no other wa y 

in wmcli tho financial difficulty can he satisfactorily o\ereamo ; and without fur da no association can do much. 

A word must bo said about tho Deccan Agricultural Association which acts as a Central Association. It lias 
collected fair funds and has some Rb. 7,000 it vested, and obtains a good wary annual subscriptions. Part of its 
funds aro invested in Co-oponitivQ Credit Societies. It holds quarterly meetings at whioh papers on agricultural 
matters of interest are Toad and discussed. It rura a Verraoular Agn cultural Jouri a! which has obtoired a circula- 
tion of about 3,000. It has appointed a number of cub-cammi ticca to consider special subjects, and is endeavourirg 
to affiUato other associations with it. From the nature of its position as a Central Afesocatfoi it cannot well intero*t 
itself with the details of cultivation in any particular place, but it has been instrumental in urdeitakiig some 
seed distribution, and some of its members have taken a keen interest in assisting in tho movements of agricultural 
progress and co-operative credit. 

I think that there is a good field for tho work of snch Central Associations — 

(1) In stimulating tho smaller associations into activity in connection with which a paid organiser is 

required, or, in the altemati vo, tho Central association might help the smaller Associations with funds 
, to pay for organisers of their own. 

(2) In noting as agents for the supply of implements, manure, and seed. 

(3) In organising and, if necessary, in promoting companies for tho development of largo schemes, such 

as steam ploughing or providing an adequate reserve of fodder for tracts subject to famine. 

* Here again tho question of funds arises. Tho association must ha vo an income from 'its invested funds and 
annual subscriptions sufficient to pay fox its "Ci.cral organisation; and for nndertuking definite largo schemes 
involving tho outlay of considerable capital it must ra se the fucas by promo ting joint-stock companies or Co- 
operative Credit Associations, cither amongst its own members or amongst tncjmbUo, for specific purposes. 


CENTRAL PROVINCES AND BERAR. 

, (C. E. Low, C.I.E., I.C.S., Director of Agriculture.) 

I have boon asked to write a piper on Agricultural Assochriionf? generally, but perhaps it would bo better if I 
confined myself to a description of tho lines on which these associations hare developed in this province, and our 
present policy and anticipations regarding them, f may rtafc? ttmt rireom stances hare placed me in a particularly 
favourable position forforaingan unprejudiced view rega rtUrg their work, since this is the third time that I have held 
charge of the Provincial Department at considerable intervals :thia mnhesit carier to ot tunnte tho extent to which the 
different features of departmental work hn ve developed even better than if I had held conti ruous charge ; while I have 
been a District Officer for some five out of tho nine yea rs during which these Associations hn ve been woTking, and lmv© 
therefore had tho opportunity of seeing something of them from tho administrative ns well qb from tho departmental 
point of view. 

Tho foundation of Agricultural Associations in the Central Provinces dates from 1902, and, like many of the 
moat successful features of our work* is due to Mr. Sly. The lines laid down bv him, which have, so far as their 
broad features arc concerned, been followed ever rinco, may be seen from the following extracts from his circular 
letter initiating tho Association i — 

“ A commencement has recently been made with the work, to be carried out by tho Department of 
Agriculture in the diatrids of thr Coni ml Provipecs, of enquiry into, and experiment with, 
the local agriculturrl enrciiliors with the object of irtrrducirg improved methods of culti vation, 
improved and new varieties of crops remedies fer plant Pisceses n rd such like epriculfuml work. 
One of the best methods of securing this object seems to bo the formation of District Agricultural 
and Industrial Associations, 

2. “The main object of cncb District Association will be the agricultural and industrial improvement 

of tho district. Its edwee will he taken in frenvne a pre^ra mme of experimental norJc and tbo 
most praotfcnl way of cemnng it out. The member? will bo ashed to visit any demon stretirn 
farms established fn the district and to vnfeh the rp«idK of rxr or mental work in progress giving 

v their advice and co-opemrim in the** efforts towards *‘mprrvement They will he encouraged 
thcrr-flelves to undertake experiment* o{ a sample nature. wVeb they can carry out in their own 
farms and in tbe’r own village*. General meeting* will he hrld nt any convenient centre, such 
as the heed-quarters of the district, tho s’to of a demonstration farm, a lornl ocricultnral fair or 
the 1 k*. Tho agenda p/ino* for onM> ironing riwnJd b^ e cttlod by the P-e*?dent. The mcrrb'Ms 
will (liFet!* 1 ? anv evpoi iment tl work in preerc** and make recommends t ions for the future ; sotno 
may bo induced to suggest subjects for discussion end to read papers prepared bv them upon any 
subject within the sphere of duty of the rp*oc»fttion ; the Hindi Agricultural Gazette may be 
referred to and members asked to give their experience of the trial of any of tho improvements 
recommended in tho articles. Such meetings should not bo so numerous ns to becomo a burden 
upon Ibc rural members. 

3. “ As regards the constitution of sneli Afrocintion*, it is essential that the Deputy Commissioner 

should be the President. It* success will largely depend upon the personal interest taken bv him 
in its work and tho encouragement given bv him to itp members. The fin nerinten dent of Land 
Records should be a member, bceansc he is closely connected with the agriculture of tho district. 
All tahs’ldars should also bo membrrs. for thev aro in constant and close touch with tho april 
cultorists, visiting them in their villages where thov can inspect any experimental work in pro 
gross. The Settlement Officer, if any, should of course be a member. Unless there is any other 
Government officer who takes a keen interest in the work of .the Aesoicnfitm, this would room 
a sufficiently largo official element. The remaining members should conRist of non-official 
gentlemen who take a kenn, intelligent nud practical interest in agricultural and industrial 
development, and who are prepared to do real work for tho Association.** 

The chief faults that were peculiar to these moieties in the early stage of their development wero the following 
Owing to tho insufficient staffing of the Department in its early days, when the Piretcor was burdened with the heavy 
charges of Settlement and Lind Records and to the pr^ef icri absence of an expert staff, if wne impn*«hJe to arrange 
for more than a very limited proportion of these meetings being held und«r expert supervision. Tho remit of snrh 
meetings whore local cultivatorn were left to their own devices, with perhaps the guidance, rcalons Tmt unskilled, of th« 
Collector, or of somcmcmbor of Vs staff, was largely negative ; the members were asked to recite fhe results of expert, 
montal growings of a large number of crops, each on a ver/small Wo, in a way that at times reminded one more of the 
parable of the ton taW* than of an agnenltuml meeting Yet nil the «amn, gsod ws* b^g dono. A «anso of soli- 
darity of tho interests of cultivators and an awakening of tho nttortion of Government officers to tho details of local 
agriculture wad ^brought about, 1 which was of tho greatest awiatance, when the enlightened policy of Lord Cnrzon 

£ 
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provided us with an expert staff, and enabled us to initiate a programme of rral agricultural work. Too much general 
ili*cugmon oven on agricultural subjects, too much talking off tbc point, and too much of i be dnTbar element charac- 
tcribed these early efforts. Some trace of the latter weakness still adheres to too many of our District Associations, 
but wo know non how to avoid nt nnj’ rate the evil of undue generalisation. It ia admitted now that the best work 
is accomplished and the moat interest elicited among the right class, if the attention of the n^oemrion is fcrvcrcly re- 
stricted to a few subjects of actual local impm tnuce It is idle to rend papers on the advantages of Irrigation in one 
of our western cotton district*, and it i» of little more pood to talk nliout the uso of calcium cyanide, for instance, 
in any of our districts. The local cultivators gape in wonderment at what if all means, or perhaps one of them pos- 
sessed of moie luct than the rest gets tip and says something about the blowings of tho British Government. But if tho 
discussion at the meeting of one of four northern associations turns on the advantages of pure wheat reed* or in ono 
of out rice districts various members are called upon to get up and state what the yield was from transplantation by 
single seedlings compared to that from lirondiaht rice sowing, you soon see n^very different fitalo of tiffnirs. Tho 
Chairman finds, like Hiawatha, fifty eager ejes glaring at him, and one man after another atarta tip, and in nceenta 
that betray his unfnmiliarity with public f peaking, spells out from a dirty piece of piper, drawn from some myricr- 
imi» recesses of his garments, details of dates of sowing, harvesting and yield in / handtt, of the various crops, J 1m e 
eeen two leading oultivntorfl nearly come to blows over a qttc stfon regarding tho best manner of pitting manure, though 
the very same men, or at any rate men of the tame class in tho rnmo neighbourhood, met my perrunmons on tho (tamo 
point, when in olmrgc of the district ns Collector it few years before, with most polite indifference. At a well managed 
association one meets quite a different type of mnn to the ordinary fathnri or mvlaJ hntt Men quito unknown pre- 
viously in any public capacity, except by some District Officer unusually well nequnintrd with Ids district, who would 
eay M so and roJsn veiy good landlord, and acorns a prosperous quiet sort ot fellow,* 1 are now' much in evidence, 
nro listened to with attention, and come up to receive tnnadg or medals for specially good work. 

I may be pardoned if this discussion has dwelt too mueli on the spectacular aide of tho nroemtion* It is tho 
ride that a visitor to tho meetings would see first, and is an infallible index to their roccc** or failure. 

Speaking generally, then tho keynote of our policy is that the subjects that tho members are set to deal with, 
whether at tho meeting or in their own villages, must bo there in which the cultivators of the tract are directly and 
personally interested. 

And this brings me to a further point. The smaller the unit of arc s. tho more po*»JMo it is to particularise. Tho 
larger the area is, the more generalised ore the rub jeeta* The keenest rocicty wo have is undoubtedly a Tahril or , 
Taluk Aasoclnf Ion, that of Seoui Malwa. This society, among other good fcnturi s of Its work, has organised a fiucces’*- 
ftil scheme for the destruction of p £, which has b^n rre^enhed by the local ndmfniri ration for geneml adoption. 
So far ab I am aware, the idea wn» entirely the mem! ore’ ovrii, They were ttrrd of the pig eating their crops ; they 
found themselves organised Into n bodv, nrd they took ndn village ofthi juw fneilitii** of organisation to* do [what 
they had never found it possible to do before. 

This brings me, naturally enough, to tho part the a^ciAtinna play in our departmental organisation. - They 
are concerned, I hnvofthorvn, with tho problems most local in their import, and po is our Department* Whatever 
the Deputy Director Is demonstrating in the local area the n^ocinlion is discussing at Ha meetings and practising in 
ita villages. 

And further, theprimnry agricultural (duration we are now gh ingot Bnipurnmllfnriiargnhnd to f arm l>nlll JJs, 
cultivators and others— men ns it rule literate or l only literate in vernacular onlj— J* cot ccrned irVIy with thn*c 
particular Ioenl problems. We get ns many genuine sttnhnta a*- we can manage under thcFecoTulit tons, eager to 
practise what they havo learned on their own farm«, whereas our first attempt at primary agricultural education 
on general lines (Isflgpur Malguxnri claw) has proxed a failure. 

Mr, Evans had start ed the practice of Bowing kharif in limsit scar or two am in the Baton area of thcduMwlpore 
District. This is a matter of no interest to nnv ollu r part nf the district \ xct pt the Baton area, which is hardly n« 
largo even ns a whole f/thri). It succeeded, and now the Baton pi ople are mjxums to lm e a nib-aiw'mtion nf iluir 
own, to help them to push this very qncriinn of !iw‘**ow ! rg, together with one or two mathra of tumor importance. 
This perhaps is carrying decent rebut turn to extremes, and we rre afUr all limited \ cry practically by tin ixigeneVi 
of staff. But it w ill at nny rate serve to point my argunnnf , which is tbit the work of the cetera Hons must follow' the 
lead of the Department and its experts. Again take one of Mr Clourton*s cotton dVtrfets Here the ef«ocist ions are 
very active: tnclf district 1ms Its AgricuUturl A«* ; ftant,wbota!upmiriue liner a dr ren private cot ton seed farms, 
all ran by members of the Association. Thr r c Ar*’Stnnta nbo giro riemr n't ration* in ore or two otlur mbjrtt* of 
less importance and keep in tovuh with the members between the meetings. ’ll hen the association tnot ta the fwA 
most Important pieces of business are, probably how mueb *ced tl e AUoln Barm has to ppnre for xach of the seed farm 
owners, when they nro to write for and how to tal r doliv i ry of it, and nt the nr xt met ting, what are the depart mental 
arrangements for marl ctine long staple cotton, or chming cotton for not booked at frewVne point r of view the 
members are unpaid officers of tho Dcpnrtmtnt, from nnotlitr.the Agricnltnrnl AH^tanta are the tcrwmta of the 
Association To keep the n^uimtionta propuimnu* on practic'd line < r it is necc^rv tlmt mry writing should jo 
attended by a responsible mi mher of the expert staff. A 11 iti ell other problem* of Ii iVan tuImmiM ration* It ib foohrit 
to suppose that however one way welcome the signs of Mime r t tempt at ml self govern went it Is posable to learc this 
germ to develop as it will. It wants constant and careful nipt nis’on, for trnnv' veers to rotne. Many of the monriroea 
growths that have disfigured the history of the past ft v years ar< due to n ncgtact of tbit principle. But ther** is little 
jfcnr of Deputy Directors or their staff failing to put In an apjtfirann- at meetings. They arc too much indebted 
to the number*, for information of local condition'' and n«*Manie in tbdr work, to bo nhV to do without them. 
In a word, tho Liirrrnt of work has Iwgun to flf w ton larg^ extent through the'chnnneta of these associations, 
and if it were suddudy'prevented by onv came from doing *«, the' expert 'stiff would find thrlr u^efwlrcrs imj aired 
and their work crippled (o a fatal extent. 

It is tempting to turn nridc and enlarge f«i u ftw nuuutnta on tl r (ffoct of tl e fi««ociatienB on the people at 
large ; to tell how one o^oemtum tumid out a number for mf 1 re utirp, how anotlcr will not admit n lardlon) 
who lias not embanked a subMantial pn portion of ln*» v\ b»! lai d, bow a Ihinl ) rvr ttartfd of their own accord Bn 
Annual subscription for their own purport, but T thmk'T have alnidy t rid enouch to proto the nal vitality of tbcfo 
Ik ditp, and their intimate connution w itli the ngm ldtun of tl o eomifry i n the one *’de. nrd with the Department 
on t)io othir. And jet 1 wondt r if it w ill arousi' subj ichm of nm intf rest if J My that tl e ewpcosj of an association 
depends primarily on the mtew st tal en m if bv the mi mber* of the district ^ta ft, earvciAlIy by the Collector. Tor 
such is the case. A continu tl effort it needed to 1 top up tl c^r institutions full thnwrb Ihry arc nf tl e germs of 
tine \itahtj, nod will be needed for jtars to erne, »rd the hf Ip ol the distnit staff ta esj eciilly nin s - an*. Tho 
local officers pretidc at the meetings, thej F'kct the members, with tho help of the Jtcputy Durctor, they cut <lo 
much, < sjtccmlly when on tom, to mal c tl e mcmKrs fetl that they Ixdonc to n body that is doim*’'u»"fnl ond appre- 
ciated w’ork, nnd that tliey gain tl r respect nud gratitude oTOo^ernment by doing so. This is the unanimous ex- 
perience of all members of our Bro\ lucial Dcpartnunt , m.d it would pot 1>" uecc'Aary in a paper intended for peru«nl 
locally to enlarge on Huh point. Aivy local offiecr who lud etudied the queritan could point to n doren instant cb 
of proof, cither negative or j»oritl\e. " Tor olnious lemons I nnirt refrain ftom quoting the r e. But in spite of tho 
great nssififonro that associations derive from tho help of local officers, I mint repeat that they contain within them- 
sr Ives all the dements of vitality, nml are \en* far from being merely rforkar*. 

I now pass to the discussion of a few mtacllaneous points Undoubtedly the cutmj of there rtsocialions i« 
the presence of members who arc in no way intereried in agriculture, but are \ery fond of appearing in public nnd 
making s] leeches. I allude < sjKjciallv to members of the legal ^profession. They cut i utmost cases nliout ns goodta 
figure at these mcGtingu as tho ngricuftural members do when they attempt to conduct their ow n law cn*os in jiorson 
Tliere are just ono or two examples of law \ ers w ho are really useful members of nirri cultural B*siociotions, hut, speak- 
ing generally, it is a good rule for e\ery roan to stick to Jtis own business They an* prune to waste the time of tho 
meeting by making speeches on very general subjects w Inch even our exports are perhaps hardly comjH* taut to s^icak 



on ; they carefully avoid, really praciicaJ^questionf., on which they knew the local faimexb aio experts and would 
quickly 6co through them and laugh at them, . A long speech from a pleader, know mg nothing of chemistry, lot alono 
of agricultural chemistry or bacteriology, proposing that Government should do ail its ra venue assessment by soil 
analysis, is a strain on the patience ot tho listeners, nnd serves no useful purpoeo whatever. For thiB reason, the 
programme requites a careful editing beforehand akid tlic Chairman should take a freo hand in keeping speakers to 
tho point. 

It is eomotimea an awkward matter, when a District Association h&B become full of such members, to know 
what lo do. To turn them out would do more good than haim, and os they tend, like bad money, to drive tho 
good out of circulation, Some! king has to be done, or things go from had to voibq. In such eases it is sometimes 
possible to split up tho associations into Tnhi.il Associations, holding their meetings away from headquarters. 

It is highly dcMiublo, when possible, to liold tho meetings of tho associations on tho nearest Government faim, 
when the morning can bo spout in seeing tho Work of tho farm and the subject illustrated there can bo discussed 
in tlio afternoon. A small museum attached to the hum, where etook exhibits, wmen can also be taken about 
to IocaI fairs, can bo seen, is a holp on such occasions. 

t i t)n6 of the weak points of nil unofficial bodies is tho lack of an office staff, and tho appointment of clerics and 
poonb at tho x>rct-enl stage of the career of thobo bodies should ho resisted unto tho death. Unpaid Secretaries aro 
apt to bo a bit slack at enlical moment*, ami it is on ungracious task to criticise their shortcomings. It is often 
possible in suoh eases to appoint tho Agricultural Assistant, w hero there is one more or leBs permanently attached 
to the district, either ns boIb or joint becrctary, with tho help of an unpaid member. This is tho pohoy that it ih 
proposed to follow in this jirorinuj. ' 

Tho meetings of tho associations aro reported in the Agricultural Gozotto, and papers therein arc often alluded 
to at meetings, while mem herb uot infrequently contribute papers and articles. 

It is proposed to take tho members of nfcsocialiou*. where posriblo on short excursion^ to other districts, to eeo 
Government farms, or superior local methods. 3 or instance, a trip of members of tho Patan tract to Nimar, 
whore khnnf cultivation in lines is regularly practiced, is part of tor. Evans* programme. A» part of tho policy of 
showing honour to members for useful work done, s motto nnd medals aio distributed, at Divisional mcotiiigH, 
which aio designedly more of tho dar bar type, but are only held at infrequent intervals, Government ha vo on 
more tlmn one oitusion Ken fit to murk their appreciation oi goed work by conferring titles im n embers. 

Perhaps it may hoof luterc at, U 1 bn cliy* recapitulate what arc the principal lines of vv*yrk other than those 
aheady mentioned, that assocmfions lia\o sueeit-slully tni.cn up in these provinces. Tho members in a laTgu 
number of districts keep private seed farms, and eompuie no Its at tho meetings regarding their success, tit 
UJihattisgarh they assist by example and by making known their results in the sprtauof the practice of transplanting 
rice. In iluldana they 6ub*ud.M> f urn ; m Khniulwn they ha \ v a smull ini m ow ned by ono of their members, where 
they grow Ifio leading ty pts of pirns cotton v arioticb ; I w ould not ho understood us approving tho pernicious practice 
of a flowing AbKHuatiouB to mn imgo experimental fai mb, vv Inch items to mo a mere waste of money. In Borar, so vernl 
of the members net its agents lor tho silo of types of mnUuncry rtcoinmenaeti by the Department, thus pushing sales 
nnd xavmg (ho Department tho trouble ol otoc/ang. Generally, the members inny bo regarded as helping to 
teach tho jxioplo what thoy themsuhes lmvo learned from the oxiicrts, and where tho latter have successfully 
cultivated Inendly relations v Uh them, members are ready to help them in any w ay within their power, 

1 quote from the laid report by tho Commissioner on the l^and Revenue administration of tho 33crar Division. 

** It is satisfactory to record that all open manifestation* of disaffection agaiobt tlio Government reared. 
********** 

The work of the Agricultural Dopatlmcnt in particular jh reported to have n marked moral effect. Tho 
District Agricultural Amount ions aro popular auuhuv e none some real work ; the use of iron ploughs 
is steadily incrcaaing, there ib a demand for unproved beed, and bun cotton has been tried on a 
considerable wale. Ulie tltoiU made by Government for agneultural improvement, particularly 
tho work of the Akola Experimental 1 aim, havo sensibly ntfemrd thonttitudo of cultivators towards 
t Covornmout. 

I will now conclude by Baying a few words about the ndmnmtiativo nnd political aspect of tho associations, 
1 do not think any department, technical or otherwise, can ignore it** uuty towards tlio general government of the 
countiyin this respect, and any member of such a department who thinks, bo longue ho merely camcs out his techni- 
cal duties without making any attempt to attrecLaud Kcuro tho loyalty ot the people, and show them tho debt 
that they ovvo to Government, is a elurker of his auty, while a man who attempts to dissociate hit department fiom 
(he general goverumeut of the rountry and roGCxus an outside entie ol it is something a good deal worse, Neither 
th 0 Department nor tho Provincial Gov eminent can afford to ignore the posiibiUtienof the«e aGsoemtione, not only in 
iho future, but oven to some extent m tho actual present, as inbtniwenis, whether for good oi evil, m affecting tho 
diB|)owtiun of (ho people towards tho Government. U here aro few Departments wlioso work is so obviously desig- 
ned purely for thopubha good as that to Winch X ha vo tne honour now to belong, nnd it should be tho duty of all its 
members whenever thoy am brought into contact with tho public, to lose no opportunity tlrnt naturally arise*, of 
clearing up genuine misunderstandings and of combatu.g misrepresentations of tho attitudo of Government. 
Association meetings should not be allowed lo uegenora to into a tauemic debates, with a flavour of ill-natured 
criticism of Government notion. And the participation of District Officers in thobo mcctingB ib tho beat guninntco 
against any possibilities of thin eort. 


EASTERN BENGAL AND ASSAM. 


(S. G. Hart, I.C.S., Director of Agriculture.) * 

Tho policy of tho Agricultural Department in Enfitem Bengal nnd Assam is to work through associates. Tho 
end kopt in view Is that when in any district a number of associates have taken up individual lines of work, they 
ehould combine into an association tor mutual disouewon and encouragement. Dithcrlo owing to paucity of super* 
vising staff tbo number of associates ie too small to permit of this object being bi ought into effect. The few agri- 
cultural ftisoctotioiiH which existed before tho formation of tiffs Depailmont have been helped and eucouraged in 
everyway possible* but wo find that they arc chiefly composed of men w ho take no practical interest in agriculture. 
There aro never mom than ono or two members who actually do anything to promote agricultural dovelopraont. 
In tho first enthuBtaem meetings aro largely attended and much eloquence is displayed ; but soon it becomes difficult 
to induce the members even to attend a meeting and tho association ccaees to exist except in name. Tho kind 
of association tow aide which we aio wotidng will bo a band of workers mthor than a society of talkers. 


MADRAS 


(Gk A* D. Stuaht, 1,0.8., Dibegtor of Agriculture;.) 

The hi btoiy of Agiicultuial Abbociations in ihc Mo dja b Ihcsidowcy lute been mainly a record of failure, A movo- 
mont, directed from above* ter tlio formation of w-eociations commenced about sax years ago. In response to this 
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Note.— Where no remark uppe ira ag dost a Branch Agricultural Association tlio remark against the District Agricultural Association 
la lo bo taken as applying. * 

* Theso Association 1 * were formed shortly before Die formation ol tho Central Agricultural Commlttco in July 1005 f ond the re- 
maining Associations were rornicd subsequently as Hid result of official encouragement at tho instance of the Central Agricultural Com 
mlttce. 

t Euergetio and does fitod work. 

43 1, G. Agri- 
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BENGAL. 

(W. B, HcycooK, I.C.S., Director of Agriculture.) 

His Honour the Lieutenant-Governor inaugurated the Bengal Provincial Agricultural Association at a meeting 
held at Belvedere on tho 2Gth August 1904. The object of csfa blisluug this Association w ns to secure tho co-opera • 
tion of mon interested in agriculture in the dissemination of a piactical knowledge of scientific methods of agriculture. 
The Land Revenue Member of the Board of Revenue was the cx-officto President and the Director of Agriculture 
was and is still tho ex-officio Secretary of tho Association. Leading zaimndars and business mon, numbering 35 at 
present, arc its members The Association meets at Wi iters* Buildings, Calcutta, where the ofhccof the Director 
of Agriculture is located. A Libiai^ has been formed for the use of the mcmbcis, which includes tho best books of 
reference dealing with agricultural and industrial subjects. 

Besides tho Central association at Calcutta each division has an association of its own and District Agricultural 
Associations have been formed in all districts except Howrah, the Sonthal ParganaB and Darjeeling. There are 
also some Branch Associations borides those at head-quarters in tho districts of Birbhum, Nadia, Sambalpur and 
Angul. A grant of Rs. 1,000 is made annually to each Divisional Association which makes a^small grant to tho 
different districts in its di virion. 

Tho Provincial Association ib expected to exorcise a general control overall associations in the province and 
to consider and advise upon questions of general agricultural importance. It ib the duty of tho Divisional Association 
to co-ordinate tho work of District Associations and to servo as a coincident channel for communications. The 
members of District Associations are expected to take a practical part collectively and individually, both by con- 
sultation and actual demonstration w ork, m the improvement of agriculture in each district. 

Most of the associations arc still young, and it will bo somo time before thoy attain their full degreo of useful* 

ness. 

One agricultural inspector is attached to each division, who is the principal agent of the Divirional^Asbociation. 
The chief duty of the inspectors it to Yisit each di&tnct m turn, to nsast the members of tho District Associations 
in drawing up their programme of work, to help them with advice and instruction regarding tho use of proper im- 
plements, manures and methods of cultivation and to do all in their power to spread a knowledge of improved agricul- 
ture throughout their areas, by freely mixing with tho agricultural population. 

Tho programme of work of each association during the ensuing j car is prepared at a meeting at w Inch tho divi- 
sional inspector iB present. These programmes are then submitted to tho Director of Agriculture, who, after con- 
bultmg the Deputy Director of Agrioulturc, returns them to tho Secretaries concerned with his remarks or approval. 
At tho close of each j ear a report on tho work done by each association is submitted to tho Director of Agriculture. 
These reports arc roviowcd by tho Director of Agriculture and his instructions are communicated to the absociations 
for information and guidance. The programmes, how r ovcr, are generally submitted so lato that it is often impossible 
to examine and correct them before w ork is started. Instructions have been issued to all associations directing them 
to pay particular attention to the punctual submission of their'progmmmes. 

The principal mistako which almost all Associations make is to experiment rather than to demonstrate. Ex- 
periments should, in all hut exceptional cases, be confined to departmental farms After years of careful work, tho 
Department has now certain definite recommendations to make w hich aro placed before associations by means of 
leaflets or in the annual review of their work or other ways. Obviously tho first work of the associations is to 
c&tablirii these improvements and bring them into general use. This can only bo done by concentrating attention 
on them and bj[ repeating them until thoy aro finally established. Another mistake which associations make is 
tho frequency with which they change tho programmes of demonstration work. In a huge proportion of cases too 
demonstrations are earned on on so small a scale that no general conclusions can safely bo drawn from them, 
especially as thoy are not repeated year by year until thoy aro established. 

Tho Deputy Director of Agriculture is out of touch with tho divisional inspector*. Tho Deputy Director of 
Agriculture very rarolv inspects the work of the divisional inspectors and seldom, if over, visits nnj of tho member* 
of the Divisional and District Associations to inspect their demonstration work. Ho seldom attends meetings of 
tho Distnot Associations and is acquainted with few, if any, of the members of tlicso associations. In fact, he has 
little to do with the Divisional and District Associations, and as a consequence tho divisional inspector has no expert 
guidance or control. Tho Director of Agnculture, it is true, has some idea of the work which divisional inspectors 
are doing, because copies of their diaries aro submitted to him. A perusal of their diaries shows that tho divi- 
sional inspectors do not always follow out tho policy laid down by tho Department, but work on lines of their own. 

The failure to supervise the work of the divisional inspectors is mainly duo to tho fact that the Deputy Director 
of Agriculture has too largo an area to deal with. It is now proposed to divido the province between two Deputy 
Directors of Agnculture and to insist on proper attention being paid to the Distnot and Divisional Associations 
and to better and closer supervision being exercised over tho work of divisional inBpcotors. 

Members of associations rarely, if ever, demonstrate improved methods of cultivation alongside tho ordinary 
methods of cultivation. Thochiof object of demonstration is to prove the superiority of the improvement which 
is being introduced. This can only be dono successfully if tho local variety is grown aTongsido the vanoty it is 
proposed to introduce. Ocular proof is wanted if tho local cultivators are to be convinced. 

Divisional inspectors ha vo neglected to preach thiB lesson and ha vo allowed members to experiment much as 
thoy wish. No doubt when tho associations are brought into touch with this Department, members of these asso- 
ciations will carry on their demonstrations in tho proper manner. Without the assistance of the various asso- 
ciations, it is almost impossible for tho Department to introduce widely improved methods of cultivation. 
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APPENDIX E. 

Subject XII -Note on the presents position of the Indian 
sugar industry with suggestions for its improvement. 

(B. COVENTRY, OFFICIATING INSPECTOR GENERAL OF AGRICULTURE IN INDIA.) 

Tho fit on dy increase in the j curly imports of foreign white augur into India combined with its low price in 
boring upon the Indian sugar industry an effect which in reflected in the decline of the area undei cane and the 
decrease in the number of sugar mills and refineries in the moro important sugar tracts of India. It is not 
possible in this note to go into the details of tho causes which have led to tho present state of affairs, but it will bo 
sufficient to point out that tho import of foreign white sugar, winch in the quinquennial period ending 1889 was 
70,038 tons is to*day over 700,000 tons per annum. Its cheapness too is such that it is not only being increasingly 
consumed us white sugar to the exclusion of tho Indian pi oduct, bbt there aro esses w'heno it is being mixed with 
molasses and inferior gur and retailed as gur, Tho attention of Government was drawn to tho matter by tlio 
remafks of tho Hon’ble Mr. Medan Mqknri Mai a vj’a at the mooting of the Legislative Council in Calcutta on Sth - 
March 1 Dll, and in tho press and at the sittings of tho Agricultural Conference held recently in Allahabad the 
gravity of the situation was generally admitted. It would, therefore, seem that a sufficiently strong case exists for 
r tho Government to step in and assist tho industry. 

2. In wlmt way this assistance should be given is the point for determination. It is felt that tho Board of Agri- 
culture as a body is in the best position to advise Government on the policy it should adopt, and consequently The 
Indian avgar industiy, iU improvement, and the produc/ton of refined tv gar 1 chick is non being imported has been mode 
a subject for consideration by tho Board. In order to obtain its decision as soon as possible it has been decided 
to hold the next meeting at Puea towards tho end of November instead of in the month of February as 1ms been 
tho custom. At the same time prcliminaiy enquiries have been taken in hand w itli a view of aiding the deliberations 
of tho Board and in anticipation of Government’s action. 

3. ^ In tho United Provinces more than half the cane of tho whole of India is grown and to that province the 
sugar industry is vital to a degree which is non-existent in any other. Other provinces would scarcely fed the 
extinction of tho sugar industry ns they have othef valuable crops to substitute for canc. In tho United Provinces 
it is grown on a very largo scale and in a considerable number of districts is a principal rent-paying crop which could 
not easily find nn equivalent in any other crop grown there. On this account it is but proper that special consider- 
ation should be given to the wants of this province winch, for tho reasons detailed above, appears to fool tbo competi- 
tion of foreign rivals in a pronounced manner. Consequently, Mr. W. H. Moreland, tbo Director of Agriculture, 
of tho United Provinces, as well as Mr. A. B. Shakcsprar, tho* Manager of tbo Caw upor* Pugnr Works, and others 
whoso competence is well known have been freely consulted and their recommendations embodied in this note. 

4. It is recognised that tho problem of the production of sugar in India is a complex one. In foreign countries 
it may bo broadly stated that tho realisation of tho greatest amount of sucroso (white cry st nibble sugar) is tho 
chief object in view nnd that all offoits at improvement whether agricultural, botanical, chemical, or mechanical 
arc aimed at this. In India tbo matter is on a different footing. The production of $rwr, which is a mixture of crys- 
talisablo and nncrystnli sable sugar, is tlip ebief industry nnd the making of white sugar is comparatively of secondary 
importance. While thcreforo a set of appliances nnd ft particular canc may suit the one, it docs not at all follow 
that it will suit the other. It ib therefore clear that any proposals for tho amelioration of the Indian sugar industry 
must bo dual in character. They must include tho improvement nnd tho fostering of tlio indigenous methods of 
gur making as well as tlio production of cheap white sugar. And further there is a point upon which some stress 
may rightly bo laid, that our policy riiould be to improve wlmt already exists rather than attempt to create 
something likoly to bo unmiited to tbo local conditions. Thero is a danger of persons being earned away by tho idea 
that tho continl factory system with its largo capital mul necessary eo-operation amongst growers is the one and only 
remedy. It may bo agreed that it is certainly a thing to aim at, for it is tho most perfect Bystom of the economical 
making of white sugar that has yofc been conceived. But apart from tho fact of its boing doubtful whether tbo central 
system is necessary or oven suitable for gur making theTO would bo grave dnngei in suddenly foisting these Western 
methods on tho Indian cultivator and capitalist that they would fail ns being unsuited to existing conditions and 
progress sot back in consequence. It would be a far bettor course to start with the small indigenous units that 
now exist, adapt and improve them nnd gradually increase tho size of theso unite ns wo find conditions, enterprise 
nnd capital nro favourable. Tho follow ing pioposals arc theicforc put forward witliji view of meeting the require- 
ments indicated above. 

0, It is admitted that tho defects which exist in the Indian sugar industry and which hamper it in its competition 
) with foreign rivals are : — 

(1) Wrong nnd wasteful methods in manufacture, 

(2) Imperfect cultivation by which tho yield of canc per ncrc is low. 

Wo arc therefore able to say that tho problems range themselves under two headings, viz., mechanical and agri- 
cultural (to include botanical). 

Among tbo defects in manufacture (mcchnnical) may bo mentioned the heavy lo*»s in tho extraction of tbo juico 
owing to tho low efficiency of Indian mills, tho destruction of sugar due to imperfect methods of concentration and 
tho wasteful and antiquated means of separating the molnswsfiom the sugai in the making of tho refined nroduot. 
Under cultivation, which would include tho botanical ns well nB tbo agricultural nspect, tbo defects will bo best un- 
derstood when it is stated that in ordinary countries 30 to 40 tons of stripped can© per acre is tho usual thing, whilo 
in India 16 tons is considered good. Also ns regards tho quality of the canc littlo attention 1ms been paid by tbo ' 
Indian cultivator, so that it is not uncommon to find canes yielding ns low' n percentage of sugar ns 10,. per cent, 
being grown when varieties yielding 17 pci cent, of sugar could easily bo substituted. Tho sum of these defects 
prevents India making sugar ns cheap eb slio should nnd so places her at a serious disadvantage in competition wdth 
foreign countries. To remove them the following remedies nro recommended 


L — In manufacture. 

An oxpert Sugar Englneor Bhould be appointed, and his work should bo : — 

A. Investigation based largely on tho study of indigenous methods, ta determine tho best methods of extract- 
ing nnd concentrating tho juice— , 

(n) to yield par; 

(6) to yield white eugor— 

(1) on a scale within tbo means of individual cultivators or small groups 5 

(2) on a scale witliin tbo means of tho Indian capitalists now ongaged in tlio industry, 

■Jl. To assist in fringing these improvements to the notice of niltnntoTS nrd sugar makers. 
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II . — In agriculture . 


A. Agricultural — 

(а) To survey and test local varieties under chemical control. 

(б) To test such imported varieties as appear prmd facie suitable. 

(c) To facilitate tbe distribution of tbo best varieties so determined. 

(d) To demonstrate improved mechanical methods. _ 

(e) To study questions of tillngo, watering, manuring in the light of local conditions so as to increase tho 

weight of cane per unit area. 

B. Botanical . — The creation of a breeding station preferably in Madras in charge of a whole-time botanist 

principally for tho production of new vorictics, (a) by breeding and (6) by sports, and in addition to 
introduco new varieties from other sugar growing regions and to carry on in the station agricultural 
investigations detailed under (a), (6) and (e) above. 

0. As regards the investigations to bo carried out by tbo Sugar Engineer in the manufacturing process every 
consideration seems to point to the United Provinces as the more suitable locality in which to place lum. It seems, 
necessary that bis work should ho localised, otherwise there is a chance of his efforts being dissipated. As already 
explained half tho sugar of India is produced in that province, and tho industry is vital to its welfare. Tho Agricul- 
tural Department in tho United Provinces has for some time been interesting itself in the improvement of the in- 
dustry and Mr. Clarke, the Agricultural Chemist at Cawnporo, has already m hand the survoy and testing of thelooal 
varieties. Tho Sugar Engineer should, therefore, be placed under the Director of that province. ^ If necessary, 
and his duties permit of it, ho may ho consulted by other provinces and allowed to visit other experiment stations. 
Ho should be engaged on a strictly temporary basis at a fee of about £760 per soaBori and he would bo required to 
stay m India from November to April and expected to work out during tho recess season snch mechanical questions * 
as may require study iu consultation with manufacturers. If an Engineer is ohosen possessed of knowledge of tho 
indigenous industry tho term of appointment should in tho first instance bo for threo seasons while if it is found 
necessary to scleot an Engineer without Indian experience a term of five seasons is probably the host that can bo 
recommended. He would require a first class sugar boflorman to assist him on Rs. 300 — 400 a month and tho services 
of tho provincial chemist. Borides some money would bo icquircd for erecting small machinery of alternative types 
and perhaps Rs. 60,000 would bo wanted for this. Mr. Moreland has urged very strongly that tho Engineer should 
tako up his duties in tho coming Novombor ; ho presses this partly on account of tho importance of not losing a year 
and partly on account of tho state of public feeling in the United Provinces. If a hiatus of a season is allowed to 
elapso between the elTorts made at tho Allahabad Exhibition and tho next step forward, tho public is almost certain 
to infer that Government has given up tho question. Any suoh impression would certainly check tho movement 
of capital towards tho industry which is just begimrng in a limited and tentative fashion : whereas the vigorous 
stop of appointing a special st at this junotnro will go far to convince the public that Government is in earnest. 

As regards problems in the agricultural lino it seems desirable that all provincial^ departments should be invited 
to co-opcraic in a combined effort to improve tho agricultural aspect of tho problem.' Tho matter can bo discussed 
at tho meeting of tho Board of Agriculture in November next, but St would aid tho deliberations of tho Board and 
ensure tho more effectual ass 1 stance of the provinces if the Local Governments could instruct their Directors of 
Agriculture to come to the meot’ng of tho Board prepared with definite proposals of the assistance they could promiso 
to give. It is further important that the attention of tho Local Governments bo drawn to tho necessity which exists 
for sugar experiment stations boing set up in sugar tracts only. 

There romains to consder tho botanical work. It has been recommended that a breeding station should bo 
set up, preferably in Madras. Tho botanical improvement of cane is obstructed in this countiy by 7 * tbo fact that 
the raisng of new vanct-es from seed is much more difficult tlmn in other countries, and consequently tho most 
favourable locality should be ^elected for this w*ork. This is w ithout doubt Madras where canes hare been know n to 
arrow. It is therefore recommonded that this w ork bo entrusted to the Madras Agricultural Department, and in 
order to givo it continuity, which is e^cntial, an avMant botanist should bo appointed. Tho work w hich would bo 
carried on at the breeding station is best indicated in Iho noio on * ( Tho botanical aspect of the improvement 
of sugarcane in India ** prepared by Sir. A. Howard, the Imperial Economic Botanist, which is appended. 
Besides tho strictly botanical work earned out at the breeding station, there will bo work in tho provinces attend- 
ant on tho agricultural expenmonts indicated in a former paragraph w Inch it is believed can be undertaken as part of 
the botanist's routino woik and for which tho appointment of whole-time men is not required. Similarly the 
chemical work may be considered as ancillary to the mechanical, agricultural and botanical fan obligations and tbot 
the present provincial stuff iB sufficient. 

7. To summarise tho recommendations contained in this note : — 

(1) Tho Board of Agriculture should consider the subject of the Indian sugar industry at its meeting in Novem- 

ber, and tho Government of India should invite Local Governments to join in a combined effort to 
improve tho industry and to instruct their Directors to cc me to the meeting prepared with proposals of 
assistance, and further to draw tl e attention of Local Governments to the necessity wliioh exists for 
sugar experiment stations being set up in sugar tracts only. 

(2) That tho appointment of a sugar Engineer being essential, he should ho selected at once on terms and for a 

period already indicated, and that he should take up his duties in tho coming Nov ember in the United 
Provinces without fail and that sufficient funds bo apportioned for his work. 

(3) That tho Madras Government ho invited to undertake tho production of new varieties of cane by breeding 

and sports as well as the selection and testing of oxisting and new varictiesandothci attendant botanical 
and agricultural investigations at one of their stations and that an assistant botanist ho appointed to 
aid the work. 


THE BOTANICAL ASPECT OF THE IMPROVEMENT OF SUGAR CANE 

IN INDIA. 

(A. Howard, M.A., A.R.C.S., F.L.S., Imperial Ec'onomio Botanist, Pdsa.) 

The botanical work connected wit lithe improvement of the sugarcane in India may be conveniently considered 
under the following main heads : — 

I . — The production of improved varieties . 

The fact that in ordinary cultivation this crop ib always reproduced vegotatively renders tho mnintcnnnco of the 
type a comparatively ciuy matter. Once a good kind is found its propagation presents none of tho difficulties w hich 
attend tho continued growth of many of tho crops raised from seed. 

Several methods of producing new and improved types are possible — (1) tho introduction of now varieties from 
other sugar growing regions, (2) tho propagation of bud variations or ‘ * sports,* * and (3) the production of row seedling 
vanoties. 

( 1 1 The inlrodvclhn of netu varieties — No nr tha tit is possible to send cane cut tings by pa reel post from any cane 
growing country to India, tho introduction of new kinds is a very simplo and inexpensive matter. As tho intro- 
duced cuttings will often reach India in an enfeebled condition, care will be necessary to grow them in nurseries for tli6 
first year and to make comparisons in the field with locul sorts only from the firat and succeeding crops raised from 
Indian grown plant material. In Madras work on these lines in tho past has vieMed results of great value. 
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( 2 ) tiud vanttlme or sport *,— In bomo varieties of sugarcane sports are comparatively frequently observed, 
nut! advantage of fins occurrence ie taken for the production of now varieties. Sports are naturally mofet easily 
seen in fchiped canes, but it is very Iikolj Ibat it occur* In many other canes and that its ooourrenco might be 
Detected by caroful observation. 

( 3 ) Staling eoJito.— Although n veiy largo number of seedling eahob lmvo been produced, practically nothing is 
known of the inheritance of elmrn< tcis in tins crop. As a rule the mot hod adopted is haphazard, a largo number of 
seedlings of doubtful parentage beingmised, the majority of w hfth aio dietarikd after nn inspection of their vcgotati vo 
characters in tho field. To place the w ork on a scientific basts in India three things are necessary. 

In tho first place the conditions under which the flow oring of the sug xoanc takes place in India will havo to be 
determined and mentis may have to be taken to make canes airow. At present canes do not flower freely in India, 
but the proper regulation of the water-supply may inerenso the tendency to produce floW&rs. 

► In the second place tho pollination of the various varieties should bo studied hi great detail ; any with infertile 
pollen, with defective piBtilh or which are eel Menlo should l>o noted. In BUtli cases crosses con bo raised eamly by 
growing these varieties with another suitable cane in alternato rows. In this way tho thin Indian canes have been 
used in Java to produce hybrids with one of tho local canes with defective pollen. Among tho resulting offspring 
canes with good qualities and high discabo resistance have been obtained. 

In tho third place the inheritance of characters in the cios&es made should be studied. This is likely to he a 
matter of great difficulty as one or both of tho parents used may bo hotororj gates and may not breed true from seed. 
Under these circumstances it may not be posable to My what characters willbo dominant in tho Tj generation of any 
given cross, and possibly this generation may not always be uniform* At a modem sugarcane experiment station 
tiioBO matters however should rcceiv c attention and efforts shonld bo made to place the production of now varieties 
on a higher piano. 

The keeping qualities of sugarcane pollen should also be studied both with a view of Overcoming tho difficulty 
of crossing two kinds « ith different flow ering periods and also of importing Sorhy bridis olion tho pollen of kinds which 
cannot be made to flower in India. 

8 II.— The testing of new varieties . 

In sugarcane ns in other ciops one of the difficulties of handling a largo number of varieties which confronts tho 
Economic JBotanist is to determine which kinds should be thrown away atul which aliouhl be hopt for triaj on a larger 
tcale. A safe method of elimination is inquired in tho cnily fetages, otlicrw be the work becomes impossible.^ Much 
could be done by growing the new Ports in uniform land accurately bpaced with n Mandaid known sort, wiy, in c \ cry 
tchtli hole. All kmds which give a low yield of cum* could at once be eliminated and the examination of the juice 
restricted to tliobc of great vegetative vigour und heavy cropping power. Elimination should bo continuous and 
only iho most likely sorts kept foT testing on the large scale. 

III. — Determination of the yield. 

AfUi the pTt limi nars 1 ti sta it b nete^flaTV to carry the work of variety testing •'till further. The only satisfactory 
method of detoi mining (tio y ield of n variety of sugar* anc is to cut the crop and make the juice into sugar. Calcula- 
tions from the behaviour of the juice of small crushul i-ample^ almost invariably' indicate high yields which nro 
not subsequently realised in jiractieo. If a whole-time oflicci is placed in charge of Uio botanical vs ork of sugarcano 
improvement, it w ill bo quite poFsihlo for him to complete the field tests, 

Meld tests on a suitable scale mid in different parts of the same sugar tnu t ami eccasary before a now variety 
can be recommended with confidence. Provided only exceedingly lively Boils *1110 considered for this work, it 
would bo safe to enlist tho co-operation of wdectcd cultivators In obtaining n final opinion on a new variety. 

In connection vuth thebe tests it bccms desirable to determine the lowtr limit of purity of cane juice from 
whiek good gur can be made under looal conditioa- It i* well known that purity of juice ia of great importance 
in factory woTk and canes of low purity air usolc**. In tjur making, however, vslierc the product is not pim» bucrow 
it is possible that juices of lower purity could he used. Jn this onto tho choice of an improved fund need not be 
limited to on no of the highest purity and to those most suitable for use in ft factory. 

This portion of tlm woik connected with the testing of varieties involves chcmicul delerxuiimtioiiH. Till be, hour- 
out, are so riraplo that nil that is necessary is that a competent chemist should feupmhe the arrangement for (lie 
work at tho beginning and occasionally inspect them afterwards. 

IV. — -Distribution of cane cuttings. 

After tho canes a ru tested it will be nctw&ary to give them out to cultivators unit to maintain the supply. U Jm 
lie-d method of glowing can ch for plant materia} nt a sugar exj ciuni'iil station should he worked out and inroi-hoiiM 
he taken to maintain the vrgetative vigor of the best kinds. U lie hist methods of pietmaUun of the cuttings dunng 
transport and the most mutable methods of transport are matters vvJiich rtiould receive attention. 

Elected cult iva tom might JimI It remunerative to grow plant material in tho various localities Ui a augar 
growing tract. Everything should be done to bring this about and to make a district telf-bupporting na the transport 
of cano cuttings foT long dihtftncca isii v cry* expensive matter on account of tho great u eight of Cano required per acre. 

V. — Conclusions. 

In the above an attempt lifts been uuulo to indiciito the mam limb of tooth in tho improvement of sugarcane 
v.irii ticnin India which could bo on i lied out b\ an Economic BoUmtf with the iiccrssary agnoultmwl knowledge 
H now remains to offer miggf stionhau to f )m best nn ,in» of net willy carjying out tins work. 

Tho production of improved canes foi India need not be an expensive matter. AU that ib necessary is to place 
n whole- time officer with tlio lequisito ojcpiiientc and knowledge m tho most suilablo province in solo charge of tbo 
work. One of tho existing farms could wi converted into n sugar experiment station uml any ncccptwiy chemical 
hHsistunco could bo given- Tho province most suitable for the first sugai expei iment station dev oled to tho improvp- 
ment of pugarcftno variclitH is undoubtedly Mndrau where tho industry Is welt developed and .where the cultivator, 
can command the ncce '-ary capital. Complied with this province the cultivation of cano in tho Indo-Gangetio 
plain isrtimcwhnt primitive, while the conditions in Madias for the production of now* seedlings arc likely to be much 
inure fcvcimnblc than in Northern India. In addition tho Government JJotnmst in Madras lias eoiibideniblo ex- 
perience of sugarcane work both on the botanical and agricultural sides, und would hnvo no difficulty in organising and 
conducting a sugar experimont station on the lines indicated in this note. 


NOTE ON INDIAN SUGAR INDUSTRY, 

(A. Shakesi*ear, Cawnpur.) 

Juiigat/,-* Attention b»« bun diftWn to the gicat variations in jukes of faggtnj throughout India. This is to 
fomo extent due to diffeicnce* in quality and appeaianct and h!k> to local taste*, wuno kind* of gur being very highly 
prised for tho peculiar flavour which they po^osJ— quite irrobpeetiv o of then rucroeo v*«Jue. Eor oxamplo, there i« 
a variety of lugger y made from oane juice known ui llio Oalcntta market by tho name of •• Volley * ffur which T see 
is Felling ub high «B Rs, Opci mnuml ami high quality eating gur$ w eio fetching mb much as ft*. 8 per nmund in coiiaiu 
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market* in the Punjab quite recently, Theso raw sugars must bo really looked upon ns sweetmeats and not As raw 
material 

The ripening of canes . — At present the crushing season in India may bo said to extend fiom 15th November to 
16th April, but extraction is vory poor with country canes in Northern India till the end of December, tho varieties 
usually crushed during November-Doceraber arc of very poor quality, and it only pays tho cultivator to harvest them 
because ho can command a fancy price for early made gur, coricsponding to the high prices which a gardcnci gets for 
early peas, ©to. Juioo purities of ordinary thin varieties in normal ycarB do not begin to touch even 70 per cent 
till towards tho end of December, and cannot bo roaliy said to be ripo UIl the 15th January (I am spe iking of tho 
United Provinces). From tho conditions of the Seasons I do not think it is much uso attempting togotoarlier 
ripening canos. Tho directions in which research should bo made should bo to introduce varieties which will come 
to maturity in April, May and June. If we could obtain a crushing season running from 15lh December to 15th Juno, 
it would rovolulionizo costa of production for factory made sugar. Tho difficulty, or .at least ono difficulty, is that 
fat© crushing olashos with the spring ctreal haivest when all ovailablo labour is inquired for cutting and threshing 
wheat and barley. Otherwise 1 have bad ©xporionco of Hcmjah cano standing ns Into as imd-May when it had a 
very romarkably Iiigh sucroso content To keep cano in condition through tho months of May and June artificial 
irrigation would, I think, be essential. 

Raw sugar for refining. — Wien speaking on this subject at tho conforonoo held in Naini Tal in tho year 1008 I 
mado tho following observations s— 

fi I compute that at least 15 per cent, of the juico could bo recovered by mipiovcd milling — not by the intro- 
duction of power-mills, but by a moro efficient typo of tho metal mill now in uso, and after making allowance for the 
fact that as tho expression is intensified, tho juico becomes weaker in sugnr. 1 boliovo that wo should ho able to 
recover another 1J per cent, of sugar if wo could provent this residue of the juioo passing away In tho megass Sty 
idea is that tho present iron mill after it lias been in uso for any longth of time, is littlo mOro efficient than tho stono 
mill which it superseded. Tho motel of which it is mado is soft, and under tho action of crashing, tho tendency of tho 
rolls is to asmmo a slightly concave form, ns tho canes arc not fed evenly throughout tho length of tho roll ; this 
defeat may bo almost imperceptible, but tho loss occasioned is vciy conmdorablo 

u To keep tlio present iron mills in proper ouler contemplates tho rolls being turned up truo after each teamen, 
and this means vory heavy maintenance charges, I would strongly advocate a trial being made with case hardened 
*tcel rolls. The cost of the mill would of course bo considerably enhanced, but its efficiency would, I behove, be 
immeasurably increased and as tho ouatom, I understand, is for a cultivator or a group of cultivators to hire tho mill, 
tho inoreaBo an initial cost would bo ^modified. I would suggest Government communicating with tho lending 
steel manufacturers on tho subjeot, with tho idea of importing a supply of rolls for domonbtrativo purpose. The 
Held Is a vast ono, and 1 have little doubt Hint tho Rtccl trad© would interest itself in tho matter. M 

I Brill think that there must first bo co-operation amongst refiners, with tbo object of securing a general accept- 
ance of tho principle that tho gnr must be bought on quality. Mr. Moreland, I know, tried to got tho larger concern*, 
to take tho lead in bringing this about, but none of tho nativo-ownod concerns would agree. I now buy nil my gnr 
on a quality b&Bis, and X find it pays me. Wo have very fow complaints, and it is w'ondorful how accurately 
an experienced dealer will dotermino tho sucroso content of gnr. The Agricultural Department might endeavour 
to get groups of nativo icfiners to interest thom^lves and at tho outset provide chemical Resistance to do 
tho necessary analyses of tho supplies. So long as tho cultirator is paid tho same, or very nearly tho same, price for 
impure as for pure gur , there will bo no progress towards n better state of tilings. 

1 With rogard to tho question a*, to how the present practices In connection with tho industry could be imptoved, 
I should like to record tho following views : — 

(a) Mechanical . — {Something might bo dono in tho better tempering of mill roller* ; a tremendous amount of juice 
is lost because, owing to tho feed being always in tho middle of tho roller, there is a tendency for the faco of tho 
rollers to become concave, Tho question is meetly ono of cork I think tho beet road to an improvement in 
extraction would bo found in a promotion of tho co-operative principle m older to concentrate tho crushing of tlio 
cano and so enable small power plants to be used with moro efficient evaporating appliances, but of course ono must 
romembor that tho cane cannot bo carried any distance because of tho labour factor. How over, in tho moro con- 
centrated tracts tho Agricultural Department might put down a test plant for the manufacture of jaggery toMtaal 
with tho crop oft, say, 50 acres in a season of 100 days, 15,000 nmunde, { t . 9 160 maunds per day. A careful record 
of results should bo kept for comparison betw ecu tho bullock-driven plants in tho locality. 

Iff) Agricultural . — X think if India is not only to take her proper place amongst sugar producing countries of the 
world, but ovon to savo her cano cultivation from partial extinction, sho must grow a better class of cano and that all 
efforts on the agricultural side should be directed to this end. This of courte, contemplates belter manuring and 
artificial irrigation, but I am quite cortain that if higher yielding canes could bo grown the cultivator would bo 
able to afford to buy manures and would also bo in a position to afford more generous irrigation. 

(e) Botanical. — I support tho recommendations set forth in tho Dircotoi of Agrioulturc*s note in connection with 
tho establishment of a cano breeding station in tho south of tho country, co-ordinated with experimental farms 
in other important sugarcane tracts 

(d) Marlcling, intelligence mid ibution. — Excellent machinery ^ already exists for tho marketing of both 

country made raw and refined Bugars, and I do not See any important directions in which improvements could bo 
introduced. I should Jiho something to bo dono to put a stop to tho steadily grow ing prnctico of adulterating foroign 
sugars nnd dressing thorn to resemble tho country mndo product, but I do not see bow* the State can vory wdl inter- 
vene. Nobody wishes to discredit imported sugars in any w ay, but there is a sentimental value attaching to country 
mado sugars amongst a largo portion of the population, and if a man is prepared to pay a higher price for theso, lio 
s justified in getting them. 

.Extension of sugarcane cxdtiiaUon. — There are immense possibilities for extending tho area sown with sugarcano 
provided a better quality cane can bo produced, but unless this is possible, I think tho tendency 7 will bo steadily 
towards a decrease of cultivation, ns there is no doubt that the higher guide* of Indinn raw sugars aro gradually being 
replaced by cheaper refined sugars from nbioad* An alteration in tho system of land tenure would of oourso change 
tho whole aspeot of tho industry’, but l think it is extremely unlikely that Government would do anything to disturb 
the lights of ocoupnnoy which arc now enjoyed by tlio Indian cultivator. Much of the success attained in certain 
sugar pioducing countries has undoubtedly been due to concentration of cultivation, and there is no question that if 
land could bo put under this crop in largo blocks many’ of the difficulties confronting the establishment of a central 
faototy system would disappear. I do not think, however, that it is any good going into this question further, 
because 1 feel convinced that Go\ moment would nmer pounit any alteration in existing conditions. An important 
point in connection with tho moro extended uso of manuro is tho restrictive cliaraoter of present day railway freights. 
I have repeatedly endeavoured to obtain acceptance of tho principle that on broad cconomio grounds manuro 
bhould bo carried by railway companies at not working costs, I think Government would bo well advised to tako 
up this matter. 

In connection with tho appointment of what tho Director describes as a sugar Engineer, X think what is wanted Is 
rather & sugar chemist with a general practical knowlcdgo of machinery and mechanical methods. To bo of value in 
connection with improvements in tbo manufacture of raw sugar, such a man must have a thorough working know- 
ledge of m&nufaoturing methods and sugar technology, and it will also bo of great assistance to him if lie is a 
professional obomlst, because in all his investigations a constant checking of results by analysis will be necessary. 
The meohanical knowledge required would be of a simple character, as ho could always refer mechanical questions 
to Engineering Companies; an Engineer pure and simple would however find himself handicapped Iu many 
directions. 
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From Mb. W. Neiibon, Manager op the Factory - at Nei.ukupi>am, to Director of 

Agrioui/ture, Madras. 1 

Itt submitting Iho note which j^ou asked for on tli!s interesting subject, I would ask permission to review Hie 
mailers under reference in a somewhat different order than they are in the list which you have submitted. 

The first question I will attempt to ansu or is : — 

*' Is tho production of gur or jaggery fox consumption as gur or jaggery a different problem to its production a* 
n basis of white sugar ?** 

I should say in reply to this that the problem is a different ont. The production of gur or jaggery for coneutap- 
tion is a problem of producing a light coloured and good flavoured material not ncccE'arily with a very high standard 
ns far ns eucroso is concerned. Tho gnt produced as a bariB forrcfiniiig must of necessity have a high sucrose content 
nnd bo of stable cbcmical composition, and this stable composition ran only be obtained by tho use of larger quan- 
tities of lime in its manufacture than in the case of gur for direct consumption. Tho larger quantities of lime used 
in tho manufacture will help ita stability, but will xobpt of some of its attractive qualities of colour and flavour, as 
far as the consumer is concerned. Further, in the agricultural side of the matter tho same ohjecte must bo held in 
i Sow. For direct ronMimption of gur n cane yielding largely per aore, w ith a juice of good colour and moderate co- 
efficient of purity, is tlio ideal. The high jmitp of the juke of the cane for producing gur for lofmingis the csnentinl 

Tho problem however is not po eticntmlty diffciont that it would be impossible with tho same plant to turn out 
gur lor direct conmimption or gur for refining. 

X would venture to f vCy that the existing prat tiro cannot be much impro\ ed unlcBia certain amount of centralisa- 
tion in the manufacture meHlablishcd. Factories dealing with about COO acres of cane would 1 think be a sufficiently 
wtisfaolory basis on which to worker manufacture* Such factories would necessarily require to be equipped with 
the most modem crushing plant, best boiler equipment po^mble and a satisfactory evaporating plant for making Bpociai 
refining gur or gur for din et consumption- Rf girding the mills and boilers then' is no difficulty whntcvcr. A satis- 
factory evaporating pin nt for producing pur has yet I think to he introduced into Indin, The old F ryer fa conerctor fa 
^cry satisfactory Jn itnreMiltans fnrfts quirk evaporation is ronccmcih but I am doubtful if it could effrota complete 
defecation and evaporation of tho juice without fuel beyond that supplied hy the cane. I understand there is a new 
apparatus on tho market wliioh hat been installed with satisfactory rohullB in Formosa for making Chinese sugar 
which is an analogous product to the gur, the manufacture of w'liich I have been discussing. I think on the whole 
mechanical difficulticB present verv htllo obstaclo to the success of such enterprises. The chief difficulty is on the* 
agricultural aide. To compete with dam— the most dnngirous competitor of tlic Indian sugar industry— tho ngn* 
cultural must produce a crop of at least *10 tons per acre of cane of Ho purity and ho must produce the saino at a 
tiofil oi Rtv 2«0 per aero delivered at factory. The cost of transporting cano to tho factory in India, in our district 
at any rate, bears a wry favourable conqjariuon with the cost of trn* snort in Java, although Java factories arc very 
much better equipped than wo aro in the matter of light nrilw'njs, bullock traction or rails and steam tramways. 
The advantages such a smalt central factory would offer beyond iho existing system of Independent crushing to 
tho individual ryot are tlio following 

(1) Modem millB will give an extraction of 81 per cent* of juico as against tho 08 per rent* got by tho ryot* 

Tho difference in tho extra otion would bo pure profit to him. 

(2) He w ould got this work of evaporation dono entirely hy tho megnss from the cano without collecting extra 

fuel which in many di stride is wn rce, nud I think In s market would be u rca dter one than it fa at present. 

I would remark however here that as quality in the preduel supplied to the factory ia highly essentia), 

1 consider that it is absolutely necessary in tlio on so of tho manufacture of gur for refining and of 
white sugar that the manufacturers and planters be fAc saint individuals, Otherwise there is so little 
control over tho quality and Condi ( ion of tho cano supplied that serious tees aro likely to ensue if 
the planter insists on supplying under-ripe or over-ripe cane or is careless in the harvesting of his crop. 

(3) The quaff ty of hi« product would be much better. 

Many of the above remarks apply to the manuf act uio of white sugar as well as to gin for consumption and 
refining gvr. To moro fully explain my ideas on the subject of white sugar making I would sketch what 1 consider 
the ideal conditions of a factory Biiitablo for India : — 

)at.—A district favourably situated in the matter of roil and irrigation facilities audit good supply of water for 
tho factory. Proximity to railway communication is also desirable. A good supply of lime in tho 
district is ncecp'iary. 

2nd.— Certainty that good cane of high punty can be grown in the district. This i» not at oil difficult to 
ascertain. 

3rd.— A modern Avhitc sugar factory capable of dealing with about 300 tom. of cane per day fitted with the 
most modem quadruple oruflhing installation. Quodnipfa evaporators and tlio usual accessoriti# 
installed In the modem Double Carbonntation Process Factory. 

f>uch a factoiy would deal wllh 1,300 acre* of <nno» in 4 months and would require to bo located in a distru t in 
which witlun a radius of six miles of the factory there is an nica of i?,000 acres suitable for grow lug caiic. 

I hare no doubt Hint throughout the length m d breadth of Ii din there are icry manj Such djstrictu. and 1 
hate every confidence tlml if a factory of the indicated description were erected under the conditions I lm\c 
described, it would pro\oa \try gnat finaiufal fmcccts, I think a 1,500 lures factory is the ideal unit for a white 
bugar factory, and the most modern und most successful factoiy in Jn vn is one of thnFdcscription Cnno oven in the 
hottest distric In of India can with renponnble cbto be transported even with the? most primitive traction with 
safety the distance I hate mentioned, and in many successful Jmn faetoricR cano is brought from considomblj 
further afield. 

In conclusion, I would say if tlio sugar industry is to bu ro.habihtntal attempts such n« I lwvo described in tho 
direction of white sugar factories must be made. All effort a at improving tlio indigenous industry in tho^ matter of 
improved proccutt a in the manufacture of jrggery for consumption and refining may to some extent ddny tho deca- 
dence of the induhtry, but I think the solo hope is tho establishment of such factories for while sugar making ns I 
ha vc just briefly sketched. Thera fa no doubt that it might bo possible onco Mich n white Mignr fartoiy were estab- 
lished, to supplement it by a subsidiary industry of refilling gur made by tho improved prooctscs I havo indicated ; 
but \ think the first step must bo tho establishment of an up-to-date factory making white sugar from tho cane 
In ffa Immediate neighbourhood. 

The onlv Government nustotunco which 1 think would bo necessary ia the granting of a hcousa for cano growing 
in particular districts <»f which Government npproveaml the prohibition of tho mnnwfccluroof iaggt*yot wear of 
any description in that district except by tliehceiiBcc. Pome protection for thete infant imluttticfi would also !o 
desirable for a limited period until they have been established. GoH*r»mcnt nmfalance in c Winning leases frem 
the land owners in the selected districts might also b* helpful. 
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NOTE ON THE SUGAR INDUSTRY IN THE CENTRAL PROVINCES. 

(C. E. Low, C.I.E., I.C.S., Director of Agriculture.) 

In stating what share wo propose that these provinces should take in the effort now to ho made to improve 
the state of the sugar industry over India as a whole, it is necessary to tin to very shortly tho history of the culti vn • 
tion of sugar in the Central Provinces sinco tho provinces first came under British rule. t » 

Tho area undor cano in 1885-80, excluding Sambnlpur, was 42,551 acres. Tho area is at present (1910*11)/ 
excluding Berar, 19,403 acres. Tho imports of sugar by mil for the quinquennia, 1880-85, 1800-93, 1000*05, 1903-lft 
were — 
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Speaking generally, cano was originally grown in every district to supply local needs As communications improved 
its cultivation became more and more confined to the areas where the best facilities for cano cultivation oxist. The 
United Provinces and tho Poona tract at present arc tho chief sources of Bupply for gur, but thcro has also be< n a very 
largo increase in the consumption of refined sugar. Pcoplo who once nto gur now eat refined sugar, and others who 
seldom indulged in such luxuries at all now cat gur, The consumption of gur has not fallen off much, though it has 
not expanded as it would havo dono but for the increased use of refined sngar. This may be seen from the figuris 
bolow, giving the importsof sugar (refined and unrefined) into towns levying octroi in the Central Provinces. Up 
to a certain period thorofino 1 and unrefined sugar woro shown togethor under nno bend. Figures for gro*ts imports, ** 
i.&, including quantities re-exported arc only available for recent years, so that it is only for these few years that 
tho consumption in tho local areas served by the towns can bo traced. 
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(a) Net Import* of sugar, sac- 
charine prodneo and honey. 
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It seems a warrantable conclusion that the consumption of refined sugar is likely to go on increasing indefinitely, 
but that the use of gur will probably maintain itself more or less as it is for many years to come. 

Assuming that it is desirable to have central factories before wo can fully exploit the production of sugar that 
might be attained in India with improved cultivation and organisation, there «cems no reason to apprehend that, while 
this increased area is being buOt up in any locality, there will not be a demand for the increasing supply of gur that 
will be produced in tho meantime. 

Tho question has only become an important one in the Central Provinces sinco the results of onr irrigation policy 
have become manifest. It is probable that by twenty years from now wo shall havo q ome seven or eight hundred 
thousand acres under permanent irrigation. In order fully to make u*e of the w ater facilities so pro\ ided. and to pay 
interest on tho prime cost of the works, it is necessary to rnponrng© the growth of cane as well ns of other superior 
crops. 

I now proceed to show what is tho policy wo aro following. 

Thoso laTgo Irrigable areas aro mostly confined to tho Chhattisgarli. Wninganga and Jubbulporo tracts, which 
an* also at any ratc^ with tho oxceplion of tho last named, tho most important remaining sugarcane areas. 

Wo have a farm at Baipur where an area of 30 acres suitable for cano exists. This can bo irrigated by lift from 
a nnla with a permanent water supply : it will ultimately bo commanded by one of the largest of tho now irrigation 
works and will serve as tho sugar ccntro of the Chhattisgarh tract. Wo aro starting a largo farm at Chanda, at a 
village called Qarmausl, whero permanent irrigation can be secured over a considerable area from a largo private 
tank. Thu will bo the centre for tho work in thoAVainganga area, supplemented by tho small farm recently started 
at Tliarsa in the area commanded by tho Ramtck tank. Tills will supply tho 40,000 acres commnndcd whero it is not 
likely that cano will bo quite so extensively grown as in Chanda. 

For the ubo of tho Economio Botanist and of tho Deputy Director in charge of tho Southern Circle, where most 
of the sugarcane work will lie, there is the Tclinkheri Farm, adjoining Nagpur, where irrigation is availnblo, oven if 
the soil is not tho best that conld bo desired. For Jubbulporo a farm is shortly to be started ; this is also com- 
manded by a largo tank. 

- At these farms wo propose to oonduct a series of mannrial, cultural and other experiments, to grow seed and to 
store machinery bo long as may bo necessary. 

Generally speaking, we recognise that the Provincial Department is new to tlio work of growing cane, and we 
shall follow in tho steps of tho larger Cane growing provinces, adapting their results after duo experiment to local 
conditions, rather than attempting to fitriko out new IJnes for ourselves. But Central Provinces conditions are ^ 
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decidedly different from those oxisting in tho other oano growing traotu of this country, and it is probablo that the 
results attainod thoro will require considerable modification in matters of detail, to make them suitable for adoption 
hero. It is only a few years sinco tho Dcpai tment took up sugoroano work at all and there is much to bo done before 
wo can consider ourselves ns possessing a satisfactory acquaintance with the subject. 

A good deal of work is required, in tho first place, in cultural experiments, to discover the most suitable local 
methods. The systom of irrigation and drainage practised in tho Nelli kuppam fa dory is now being tried on our farms 
for the first time. 

AVoliave laid down somo time back aeries to tost the kinds of manures locally available, and additions havo been 
made to these, after consultation with the managers of the vnroin local oil milL. Th'^o at pic«entfincl it eomowhat 
(hfilcult to got a market locally for their rake. 

Wo are testing varieties, and have made up oui minds as to the general lines to be followed for the present in 
Introducing these to tho people. Bnfc considerable experiment will be needed in the future to extend tlio harvesting 
period of the oanc areas as long as possiblo. if central factories are to bo successfully worked in tho Central Provinces. 
P^raonstration plots lmvo been started, and theio aro at present 17 in CJbnnda mul 14 in tho Upper Waingnuga area ; 
theso will bo stoadily increased and we propose to increabO tho staff in these I rads ns far or our resources allow. 
About 70,000 seed canes of tho host varieties wcio distributed from the IUipnr and Tclinkhcri Farms this year. 

Minor difficulties that will have to bo taken up are, the oheapening of the fencing and plopping of cane, and tho 
destruction Of wild animals which are likely to bo a scriouR drawback to the growth of cane In the AVainganga tract. 
Wo have not had murk practical experience of theso yet, but shall probably be better acquainted with thorn after n 
few years 1 experience of tho woiking of our farm in tho Chanda district/ Tho ratooning of their canes is voiy 
seldom practised by local cultivators : considering how free the province has been from red rot, it may be possible 
io extend this practice. The growing of bamboos, Srsbanin grand i flora t etc., ns wind breaks is being introduced experi- 
mentally on our stations 

Ono of tho drawbacks to tho extended cultivation of cane is undoubtedly tlio bad finance of agrioulture generally. 
Especially is this the oa^o in the tracts now for the first time protected by jrtigation. In order to help tho beginnings 
of the industry in these areas, a scheme has been sanctioned by tho Loeni Government, whereby the Department will 
advance seed, to bo repaid in kind at tho end of the limvcst, manure at cost price, to ha repaid in cadi, and a small 
amount of cash to meet other in ersifiry expenses of cultivation. TItc«e advances will be under the Agriculturists 1 * 
Loans Act, but tho Department will not charge itself with the collection nnd marketing nf the gur t though it will 
hire out mills and assist the cult ivalors in every way to get a good price for their product. 

In nddition to the above, the Lora! Administration have ngi ecd to the reservation of 3,000 acres of suitable -waste 
land, surrounded by villages wiiero small quantities of cane are even at piesent cultivated, the whole protected by a 
largo irrigation work, and conveniently accessible by road and tail, in the hopes of inducing Romo capitalist to come 
forward and start a ocnfral factory there. This offer will be kept open for a certain number of years. The Depart- 
ment will in tho meantime mike overy effort to flpread the cultivation of cane in the neighbourhood. Itin hoped 
that this nucleus area, which is entirely free from all rights of every description, will overcome the difficulty 
which the state of the temney law in most parts of India is Raid to present, Most of the area under cultivation 
in tho Central Piovinco^is held by small tenant propnclorH, who can be \ery well held to any contracts entered 
into by them for producing cane, especially if Mich bo entered into with the assistance of tho landlords, but the state 
of the law' docs not admit of their transferring their holdings without great difficulty and uncertainty. 

Finally, the price of gur is so high, that any hchomo dependent on the supply of cheap gttr is bound to fail. For 
this reason the Hadi process is not suitable for the Central Provinces, and it will ho necessary, before a central 
f nolory van succeed, to inorcafto the area of cane grown locally, in order to bring down tho price of pur. Nino annas a 
maund is abont the lowest price at which it was found that cult ivatora in Chanda at any rato were ready to part 
with their groon cane. t 


EXTRACT FROM A BOOK NOW IN THE PRESS ON RURAL ECONOMY 

IN THE DECCAN. 


(G. F. Keatingc, I.C.S., Director op Agriculture, Bombay Presidency, Poona.) 

" In tho Deccan there are about ;jfi,000 acres under RugaTcanc, producing 00,000 tons of raw sugar vnlued at 
Ita, 2 crorcs. Aft against thin local prndiMion there is an import of nearly 20,000 tons of /omign refined sugar, 
mainly from Java and Maurifiua. Ilia sometimes argued that since India can produce sugar it ought to bo encouraged 
to produco oil the sugar that it requires, and that the neersKiry stimulus would bo given if an import duty were placed 
on refined sugar, Now it has already been pointed out that under existing circumstances sugarcane cultivation is a 
moht profitable industry, and admits of largo profits being made. Granted o reasonable amount of capital and a 
moderate amount of skill, a net profit of Hh. 200 per acre can he obtained. Perennial irrigation is in the Deccan 
cMcnlial to sugarcane grow mg, audit in the lack of such facilities that limits the area under this crop. Laok of capital 
also is another determining factor in the ease ; for the crop ix one which requires much capital per noro planted. Un- 
less more water and more capital can bo made available, niuiu cane cannot be grown except to a Bmall extent at the 
expense of fruit, vegetables n ltd other garden crop** ; and there would bo no object in stimulating sugar production 
at the expense of other valuable crops Which are needed for local consumption. 

** Tt may bo argued that if prices were enlwnced by means of protec live duties more capital would be att meted 
into the business of cane grow ing, and more wells would bo dug. After what hns been said regarding the great advan- 
tages derived from irrigation wells the idea of encouraging the construction of now well shy this means may appear 
attractive; but a consideration of tlm facta will show' that it is very doubtful whether any" marked result could ho 
obtained by this means. Tho following table shows tho eondltlon of tho sugar industry and trade in the Deccan in 
M-cont years 

" Araa under sugarcane in the Deccan, its outturn, trade in sugar and prices of sugar and gul, etc. 


Year. 


1890.1000 

1000*1001 

1001-1002 

1002-1001 

1001*1004 

1004*1000 

1005*1000 

10000007 

1007-1008 

1003*1000 

1000*1910 


Area of 
sugarcane In 
tlio Dccran. 


Acres. 

42,005 

20,001 

30,012 

32,820 

.13,270 

31,004 

34,700 

31,603 

31,880 

35,811 

34,728 


Outturn In 
Ton 1 '. 


Tows. 

J 20.572 
40,127 

85.001 
08.289 
1)5,204 
00,500 
00, 108 

01.001 
82,001 
87,152 
02,112 


Value of 
ths pul pro- 
duced. 


Rs 

10,078,001 
8,873,020 
18,811,120 
12,418,400 
10 180,570 
24,300,050 
10,314,025 
10,014,210 
17,103,004 
17,152,780 
20,508,084 


Imports of 
foreign 
sugar into 
tlio Deccan 


Tom. 

p ooo 

11,518 

12,521 

10,188 

14,313 

13,011 

17,410 

17,480 

17.001 
10,014 

19.001 


i Trice per ton 
* ofiugnr. 


Its. k r. 

227 2 *> 
231 12 8 
227 0 0 
£09 16 8 
200 3 7 
221 2 11 
211 1 3 

107 0 0 
183 0 10 
200 12 3 
2H 1 10 


Trice pet ton 
ot pul. 


Tlfl. A. 1*. 

158 3 8 
180 10 1 
210 2 10 
133 0 4 
100 7 0 
22 1 5 0 
195 12 10 
ISO 0 4 
203 0 0 
109 1 0 
212 II 7 
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« It u ill bo seen flora columns 2 and 3 that the sugarcane industry received a severe check from tko famine of 1890. 
1900 which enused the area and outturn in 1900-01 to fall to Icbs than half their provioun figures, ThU result uau 
mainly duo to temporary shortness of irrigation water. The effects of tho famine, however, continued to bo felt 
long after the water supply had righted itself, and the production of sugar, though it shows an upward tendency, hns 
not yet readied its old Io\cl. This is duo to shortness of ( ftplfol, which is a normal complaint m the Deccan andi-T 
intensified by had seasons. Column f> bhow a that the fa Ihnp off in local production has been wade up, to some extent 
by increased imports of foreign BUgar. Column 7 show fl that, excluding the year 1 901 -02 w hen the high price of mtl 
was a scarcity pneo caused by the short production of the year before, tho prico of gul during the last six yearn has been 
25 per cent, higher than tho previous average. This is duo mainly to f lie increased demand for gul on tho pari of tho 
cotton cultivators. The incicasc of price, howo\er, Jura not served to stimulate in any marked way tho production 
of sugar, which is limited by tho supply of in igation water and capital available. Thopnce offlid is already sufficiently 
remunerative, and nothing would bo gained by increasing tho profit sof the canc-growcrs, by means of an import 
duty, at tho expense of their less fortunate biothron who ha\ e no facilities for irrigation. If it is desired to stimulate 
cane growing tho host means is to increase the facilities for irrigation and to organize agricultural credit. The mea- 
sures that arc being taken in these directions lioro already been described. v 

So far wo liavc dealt only with sugar in general. The question \\ bother it is more profitable to produce raw sugar 
or refined sugar is quito distinct. It appears to bo Romctimcs thought that f hero is porno npcoia) virtue in producin'* 
refined sugar, and that an effort ought to he made in this direction. A consideration of the figures in columns 0 and 7 
in tho above table will show that during the last six years the average price of gul (raw micar) ha a been liighcr than the 
price of refined sugar. This being so, there is olniouMy no object in undertaking a rortlj operation which will not onI\ 

jppSitai' rat taX'fffSofmo" w ° f " w e!B 19 w»l notunlly reduce tho °nluo pw’i ton ofwhofi, left! 

Tho people m the Deeean prefer gul to refined sugar ; nnd at 
present prioes thoro is absolutely no opening for sugaT-iefimng in this part of India. It docs not follow, however, that 
because there is now no opening for sugar-refining in the Deccan, there never wilt bo an opening. On the contrim, 
there are several considerations that mnkc it doubtful whether the profitA of producing raw sugar will bo maintained 
for long nt their present leu*l. In the first place it is possible that the taste for gvl may decline and tho tosto for 
refined sugar increav. In otliei parts of India bugar is consumed in prcfctvnro to gut, nnd there Is no doubt that in 
tho Deccan some elates are beginning to u*^ nugarin a way that they did not do n few yenrs ago. If this tendency 
increases greatly tho price of gul must fall. Further it is quite likelj t lmt the continuous improvement in tho proceij- 
of sugar manufacture which is being made in othoi counfru s will tend to lower tho prio* of refined sugar* As thi* 
occurs it will stimulate the tendency to substitute the u«.e of sugar for that of gvl. 

*' Moreover w hilo the demand for gvl may possibly fall off in the near future, the supply is certain to incraasc win n 
the now irrigation cnnalH now under construction are in full working order. Thus, with an ini rented supply and a 
decreased demand, t he price of gul may fall to n level at winch it Mill be much less rcrouneratU o to the cane-grower. 
In tins case it will be possible to ranintnin the Bugareono cultivation in the Deccan only b\ refining sugar ; and the 
terming business can be conducted with profit onI> by menus of the moat up-to-date urn (.him xy mul organisation, such 
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